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The New Coney Island Sewage Plant Developing Well Water for Tacoma 


Grouting a Leaking Earth Dam Water Tunnel Driving at Pasadena 
Sewage Plant Developments, by Samuel A. Greeley 


International Cleansing Congress, by Harrison P. Eddy, Jr. 
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| Please supply me information on ARMCO MULTI 
PLATE for.. 


Name 


Title 


Street . 


City 


YOUR 
WORK RELIEF 


PROBLEM 


HAT kind of a work relief project can I 

plan, that will be really worthwhile and 
still come within the restrictions imposed by 
W. P. A.? 

That's a much-discussed question these days. 
And here’s a very good answer. Why not 
replace some of those dangerous old bridges 
in your locality, with Armco Multi Plate arches? 
Probably the only material you would need to 
buy would be a few corrugated iron plates and 
a small amount of cement. 

Erecting the plates and bolting them together 
can be easily done by local unskilled labor— 






without any special equipment. The same is 
true of placing the earth backfill and tamping 
it around the metal arch. In addition, you can 
use your local stone, or salvaged brick, for the 
foundations and headwalls—making them just 
as simple or elaborate as you desire. Or, you 
can hand-mix concrete for these, if necessary. 

The result is a safe attractive bridge that will 
last a lifetime—without upkeep or repairs. 
At this very minute, there’s an experienced 
Armco man nearby, ready to work with you in 
planning worthwhile W. P. A. projects. When 
shall we tell him to call? 


ARMCO CULVERT MANUFACTURERS ASSOCIATION 


Middletown, Ohio 


(Associated member companies located in all states.) 
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Does “Labor Make Wealth’’? 


AST week this page cited the Boulder Dam to 
indicate how useful = works, planned and 
executed in normal fashion, may contribute to 

industrial recovery. Meanwhile the President, in his 
address of dedication, has made the same point. He 
extols the project as having provided during the de- 
pression years work for many thousands who “were 
enabled to earn a livelihood through manufacture of 
materials and machinery.” But with that singular in- 
ability to reconcile his deeds and his words, the Presi- 
dent, on the eve of that utterance, approved a program 
designed explicitly to curtail federal assistance to useful 
public construction in favor of employment that would 
involve a minimum use of materials and machinery. 


Another aspect of his curious inconsistency is revealed 
elsewhere in the President’s address. In one place he 
says, “we give actual work to the unemployed and at 
the same time we add to the wealth and assets of the 
nation.” Here the President defines a sound objective. 
But just two sentences farther along he ignores it to 
declare, without qualification, that “labor makes 
wealth.” Is it possible that right here we find the key 
to so much that has been bewildering in the adminis- 
tration’s public works policy? Has someone sold the 
President the amazing notion that in itself “labor makes 
wealth.” On no other eee can we explain 
the repudiation of his public works policy, so soundly 
formulated in January, in favor of a program that con- 
templates only more jobs, regardless of results. 


F course the notion that “labor makes wealth” is 
utterly haywire. We can be certain only that all 
labor consumes wealth, as embodied in the food, cloth- 
ing, shelter and other goods that are consumed by those 
who labor. But labor creates wealth only when it is 
expended with vision, wisdom and efficiency on a pur- 
pose of proportionate utility and value to the commu- 
nity. If, in the long run, this labor really is to “add to 
the wealth and assets of the nation,” the wealth that it 
creates must exceed in value the wealth that it surely 
consumes in the process. If this condition does not pre- 
vail, labor will most effectively destroy wealth by just 
the amount its consumption exceeds its creation. 


To be sure, all this is aside from the social desirability 
of protecting men and women from idleness and 
despondency. That is another matter. If, because of 


maladjustment of normal industrial processes, the com- 
munity feels that it can wisely devote some of its pro- 
ducers’ income to conserving its human resources, it 
may do so. And if it believes that a program of made- 
work is preferable to an outright dole, it may well un- 
dertake it as a relief measure. But let us have done with 
all this twaddle about such a procedure necessarily add- 
ing to the “wealth and assets of the nation,” on the 
absurd assumption that “labor makes wealth.” And let 
us stop this business of applying welfare principles to 
the conduct of useful public construction which, handled 
by normal methods, can add to the wealth and assets 
of the nation. 


HE truth is that the direction and use of labor so 

that it actually will create wealth has been the most 
exacting task that has absorbed the genius of man; and 
as time goes on, its mastery depends more and more on 
the coordination of many factors. The President cited 
a few of them: “the accumulated engineering knowl- 
edge and experience of centuries * * * the genius of 
designers * * * the energy, resourcefulness and zeal of 
builders * * * the brain and brawn of workers.” To 
these he might have added the social and economic wis- 
dom of statesmen, the soundness and integrity of finance 
and the competence of management. And most of all, 
the driving power of incentive, which flows from the 
producer’s confidence that he will be permitted to enjoy 
the fruits of his productivity. But that is another story 
all by itself. 


Certain it is that labor does not make wealth by virtue 
of Presidential assertion, congressional enactment, 
executive order or the aspirations of socially-minded 
welfare workers. And most certainly it cannot make 
wealth if in its use we scorn the normal industrial chan- 
nels and agencies that have survived through the gen- 
erations only because they have been successful in con- 
verting labor into wealth. The President says this over 
and over again; why can he not practice it? 
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Listen to the Voic of 
Firestone — featuring 
Margaret Speaks, 
Soprano, with the 
Firestone Choral 
Symphony, and William 
Daly’s Orchestra— 
every Monday night 
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Nationwide Network 
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HOW GROUND GRIP TIRES 
REDUCE YOUR OPERATING 
COSTS AND GIVE YOU THE 
GREATEST TRACTION EVER 
KNOWN 



























Here is the tire that will take your equipment through any 
kind of going, over any unimproved roads, in any weather. It 
gives you greatest traction ever known, and you do not need 
chains, even in mud or snow. 


Firestone patented construction features make it possible for 
Firestone to build this tire. The body is built with Gum-Dipped 
High Stretch cords. Gum-Dipping is a Firestone patented 
construction feature which soaks and coats every strand of every 
cotton cord with pure liquid rubber. This makes the body of the 
tire stronger to withstand the stresses and strains of the extra 
pulling power of the Ground Grip Tire. 


© 1935, F. T. & R. Co, 


GROUND GRIP 
Gum Dyped 


6.00-20... §$16.9§ 
6.50-20 .. 21.95 
7.00-20... 29.10 
7.50-20... 3520 
7.50-24... 39.00 
8.25-20... 49.30 
32x6 TRUK 297.65 
32x6H.D. 36.25 


Other Sizes Proportionately Low 


The massive super-traction tread is locked to the cord body 
by two extra layers of Gum-Dipped cords under the tread (patented). 





The tread is scientifically designed so that it is not only self-cleaning, but it 
does not bump when used on paved roads. 


See your nearest Firestone Auto Supply and Service Store or Firestone Tire 
Dealer. Start reducing your operating costs today. 


Firestone 


GROUND GRIP TIRES 
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Treating Coney Island’s Sewage 


In the News: 


ENGINEERING SUPERVISION of WPA proj- 
ects was placed in the hands of the Army 
Engineers this week. PWA discarded the 
requirement that 90 per cent of all labor 
employed must come from relief rolls. 
These are the outstanding public-works 
developments of the week. 


PWA WILL Operate the 37 housing de- 
velopments to be built with the $100,000,- 
000 fund allotted to it. Housing managers 
are being trained, according to latest an- 
nounced plans, 


The A. F. of L. meeting in Atlantic City 
is considering a committee report recom- 
mending the banning from membership of 
organizations or persons “espousing com- 
munism or advocating violent overthrow” 
of American institutions. 


RETURNS FROM BANKS show no increase 
in real estate loans under the new Bank- 
ing Act, which liberalized this provision 
in the law. Natural slowness in changing 
their loan policies on the part of bankers 
and lack of knowledge as to the change 
on the part of builders are said to be the 
causes. 


SUBURBAN Housinc by the Resettlement 
Administration will be built at Cincinnati, 
Oakland, St. Louis, Bound Brook, N. J., 
and Beltsville, Md. 


In This Issue: 


ONE OF THE Most Mopern SEWAGE 
PLANTS in the country will begin treating 
the sewage of the Coney Island se:tion of 
New York City in December. Screenings 
will be ground and returned to the wet 
well, chemicals will aid precipitation dur- 
ing the summer months, vacuum filtration 
will produce a sludge cake suitable for 
fill, and sludge gas collected in holders 
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over digestion tanks will operate 300-hp. 
engines for electric current generation and 
will be used for heating requirements. 
The layout of the plant units gives a dis- 
tinctive, modern appearance. 


Tue ExceprionaAL. Mopernity of the 
Coney Island plant as well as the remark- 
able development of sewage-treatment 
facilities in general is further emphasized 
by an article prepared for this issue by 
Samuel A. Greeley of Chicago. Anyone 
who has not closely followed developments 
will be amazed by the changes of the past 
five years. 


CasTInG Concrete Pipe 6 ft. in diam- 
eter and 24 ft. long is an unusual if not an 
unprecedented operation that resulted from 
the requirements for the subaqueous out- 
fall of the Coney Island sewage plant. 
The casting procedure is outlined. 


Tue Water PoLLuTION REPORT made to 
the National Resources Committee, as re- 
viewed briefly in our news pages last 
week, is presented in more detail in this 
issue. 


To Conctunpe the sewage-treatment ele- 
ment of this issue, the recommendations 
of a special consulting board relative to 
San Francisco sewage are presented. Be- 
cause of the large dilution afforded by 
surrounding waters, partial treatment only 
is advised. 


VALUATION ProcepuRE, particularly with 
respect to the ‘use of price indexes, was re- 
viewed by the U. S. Supreme Court in the 
recent Chesapeake & Potomac Telephone 
Co. case. The decision is abstracted in con- 
siderable detail as providing new basic 
information in a field of major interest to 
many engineers. 


REPAIR OF AN EARTHFILL DAM by cement 
grouting was successfully carried out by 
the Port Jervis, N. Y., water department. 
The procedure is outlined by the engineer 
in charge. 
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GARBAGE AND REFUSE COLLECTION and 
street cleaning were the principal items on 
the program of the Second International 
Congress for Public Cleansing held in 
Germany in August. Harrison P. Eddy, 
Jr., president, American Society of Mu- 
nicipal Engineers, and one of the two 
United States delegates, reports the meet- 
ing for Engineering New-Record in this 
issue. 


TVA, Larcest EmMpLoyer of construction 
labor, has adopted a labor-relations policy 
full of significance for the industry. The 
complete statement of policy is published 
that it may be widely studied. 


Tacoma, served with a gravity water 
supply, has instituted a plan of driving 
deep large-capacity wells to meet in- 
creasing industrial demand for water. 
The plan and driving procedure are set 
forth in a brief article. 


Tue CoLorapo River AQUEDUCT termi- 
nates in a 150-mile distribution system 
serving the various cities of the Metro- 
politan water district, among them Pasa- 
dena, where work is under way on a 
12,000-ft. tunnel. Unusually rapid driv- 
ing of the 13-ft. bore is described in this 
issue. 


Coming Articles: 


PREVENTION OF FLOoops in the. industrial 
section of East St. Louis, IIl., is being ac- 
complished by placing the lower 4-mile 
section of meandering Cahokia Creek ina 
2-mile outfall composed of both open- 
channel and three-box conduit with a 
2,000-sec.-ft. capacty. At the outlet into 
the Mississippi River, a _ diesel-engine 
pumping station will be installed, to lift 
floodwaters over the levee during times of 
high water. (See photo page 504, this is- 
sue.) Next week this 24-million-dollar 
flood-control scheme will be described in 
both its design and construction phases. 
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SCULPTURED in STUCCO 





Before preliminary plans for this new million- 
dollar bakery were started, two requirements were set by the owner. First require- 
ment: quality materials only. Second requirement: absolute minimum cost. 


The architect’s answer to those specifications is 
of dollars-and-cents interest to every contractor and engineer responsible for satis- 
factory completion of new construction and remodeling work. He said “‘the finish 
will be stucco and cast stone. Atlas White portland cement specified for both.” 


You can see the result. The exterior finish is 
Atlas White stucco, in smooth finish, marked off to resemble stone. Ornamentation 
is cast stone, also made with Atlas White. Both of the owner’s requirements were 
met in full—not simply on the basis of acceptance, but to his enthusiastic approval. 


For “Modernizing Main Street” and for new 
buildings, Atlas White stucco (preferably factory-prepared) is a finish that combines 
durability and excellent appearance with proved economy. It’s worth investigating. 
May we send you the details? Write Universal Atlas Cement Co. (United States Steel 
Corporation Subsidiary), 208 South LaSalle Street, Chicago. 


Stucco made with Atlas White can be applied 
in any finish suited to the architectural de- 
sign, and in any color—from pure white like 
that shown here to bright reds and greens 
and yellows. For remodeling work particu- 
larly, as well as for new construction, these 
two qualities alone place Atlas White stucco 
at the top of the list of preferred finishes. 


STUCCO made with ATLAS WHITE 


PORTLAND CEMENT 
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Durable, economical Atlas White stucco 
marked off to resemble stone is the finish 
specified by Architects Grant & Bruner for 
this million-dollar Helms Bakeries plant. 
Ed Westberg was the plastering con- 
tractor. Watkins Company was the cast 
stone manufacturer. (All of Los Angeles.) 
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Arnuié Aur Photo 


FIG. 1—Mass grouping of the several plant units is a feature of new Coney Island 
Completed sedimentation tanks on the left are clarifying 18 m.g.d. 
of sewage while construction is being pushed forward on other units in the plant. 


Treating Coney Island’s Sewage 


Plain sedimentation augmented by chemical precipitation and chlorination 
during summer months features 35-m.g.d. sludge-gas-operated plant near- 
ing completion in New York City—Effluent discharged 14 miles from shore 


sewage plant. 


HE FIRST STEP toward abate- 
ment of New York harbor pollu- 

tion, with health protection for the 
millions of bathers using the Coney 
Island and adjoining beaches, is signi- 
fied by rapid construction of the new 
Coney Island sewage-treatment plant, 
which will be in full operation shortly 
after the first of the year. As the second 
unit to be started among the 38 proposed 
new installations for treating the waste 
from the five boroughs of New York 
City, it will rank as the first new treat- 
ment plant to be placed in operation for 
carrying out the ambitious and long-de- 
layed program to curtail the discharge 
of raw sewage into Greater New York 
waters. The Wards Island activated 
sludge plant, initial project of the De- 
partment of Sanitation, is partly finished 
but cannot be placed in operation until 
intercepting sewer tunnels and grit cham- 
bers have been constructed; the grit 
chamber contract was let Sept. 8, and bids 
for the interceptors have been received. 
Located on Shell Bank Creek near the 
world-famous seashore resort in the 
Borough of Brooklyn, the new Coney 
Island plant has been designed to treat 
35 m.g.d. of sewage from a population 
of 300,000 in a contributory area of 


1,700 acres. The present population is 
172,000. Plans have been prepared with 
a view toward future extension which 
will increase plant capacity for treat- 
ment of 140 m.g.d. from the estimated 
1960 population of 1,200,000 persons in 
a tributary area of 11,450 acres. 





FIG. 2—LOCATION and drainage area of 

New York’s Coney Island plant. The 

relative position of the Wards Island 
plant is also shown. 


The treatment process includes coarse 
screening followed by plain sedimenta- 
tion and supplemented by chemical pre- 
cipitation and chlorination for additional 
purification during the four summer 
months. Separate digestion of sludge 
will be utilized to provide gas for the 
operation of engine-driven generators 
to supply power for plant uses, and the 
digested sludge will be mechanically 
dewatered by means of vacuum filtra- 
tion. Filter cake is to be used as top 
dressing at the plant site and by the 
Park Department as fill for land 
reclamation. 


Selection of treatment 


The large dilution factor afforded by 
the proximity of the outfall to ocean tidal 
currents obviated the necessity for a 
considerable reduction of biochemical 
oxygen demand, and only during the 
bathing season was it deemed essential 
to provide a high degree of clarification 
and bacterial purity. Restrictions of 
site (because of streets which could not 
be closed), the necessity for immediate 
operation and the degree of purification 
required were the criteria by which the 
compactness and lower cost of the 
chemical plant were favored over the 
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alternate activated-sludge method of 
treatment. 

The desirability of sludge digestion in 
conjunction with the purification process 
was advocated for several reasons: 
utilization of the gases of decomposition 
for the production of plant power of- 
fered substantial operating economies, 
particularly in view of the high electric 
rates in this locality; barging the raw 
sludge to sea was not feasible because 
only a comparatively small amount will 
be produced in two days, which is the 
maximum time it shoud be held, and this 
would make for small barge loads and 
relatively high towing charges; and 
finally, digested sludge has less bulk 
than the raw material and can easily be 
dewatered for use as unoffensive fill 
material. 

Outstanding features of the project in 
addition to a compact and well designed 
plant are the concrete outfall sewer ter- 
minating in a gate chamber and dif- 
fusion system, the use of floating gas- 
holder covers over the eight digestion 
tanks and the flexible chemical handling 
and chlorinating equipment. Particu- 
larly noteworthy is the architectural 
conception of the plant layout, which has 
been designed to present a harmonious 
mass grouping of the individual units. 


Rapid construction progress 


Construction was started on March 
17, 1935, and completion of all struc- 
tural work and the installation of major 
equipment is anticipated by December. 
On July 1, sufficient progress had been 
made so that the present sewage flow of 
18 m.g.d. could be treated with plain 
sedimentation and chlorination. The 
clarified, sterile effluent from this treat- 
ment was emptied at the start into Shell 
Bank Creek through a 48-in. bypass out- 
fall that has been provided for temporary 
plant emergencies. The effluent is now 
being discharged into Rockaway Inlet 
through the 72-in. outfall. Raw sludge, 
averaging 135 tons per day (solids con- 
tent 5 per cent), is temporarily being 
barged to sea. 


Sewage raised to plant flow-line 


Raw sewage enters the treatment 
works through an existing 84-in. trunk 
sewer to a pumping station, already on 
the plant site, which formerly lifted the 
flow for discharge into Shell Bank 
Creek. This lift station has been re- 
modeled and enlarged to accommodate 
six vertical motor-driven pumps with a 
total capacity of 58 m.g.d., which raise 
the sewage approximately 40 ft. to the 
plant flow-line after it has passed 
through hand-cleaned coarse screens. 
The existing equipment comprised three 
10-in. centrifugal pumps, and to this 
have been added two 16-in. units driven 
by 100-hp. motors, and one 20-in. pump 
with a 200-hp. motor. The average 
power load when pumping 35 m_.g.d. 
will be 300 b.hp. There are no grit 
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FIG. 3—LAYOUT of Coney Island plant units adapts the present facilities and a 
future 35-m.g.d. extension to the site without disturbing existing streets. 


chambers, and screenings will be ground 
to a pulp and discharged into the wet 
well. From the pumping station the 
sewage is carried in a 48-in. pipe line 
which passes through the substructure 
of the chemical building where iron and 
lime solutions will be added in quan- 
tities automatically governed by a dif- 
ferential pressure mechanism connected 
to the 48x39-in. venturi tube installed 
in the pipe line ahead of the chemical 
feed. Prechlorination may also be 
carried out at this point. After the ap- 
plication of chemicals, estimated to be 
500 Ib. hydrated lime (60 p.p.m.) and 
300 Ib. of ferric sulphate (36 p.p.m.) 
per million gallons, the sewage rises 
upward 164 ft. to enter a mixing chan- 
nel (Fig. 4) 6x8-ft. in cross-section 
and 116 ft. long in which there are 
seven vertical around-the-end baffles al- 
ternately extending to the center of the 
channel. Following this are two parallel 
flocculating channels, of the same length 
but with a water cross-section of 13x13 
ft. in which the flowing sewage will 
travel ’a total distance of 231.5 ft. at a 
linear velocity of 0.34 ft. per second. 
The average detention time is 11.4 
minutes. Ten metal paddles are at- 
tached in progressive phases on a 4-in. 
steel drive-shaft supported along the 
longitudinal center-line of each channel. 
The paddles rotate in a 12-ft. circle at 
right angles to the direction of flow, and 


this slow sweeping action will aid in 
building a heavier floc. 


Sedimentation tank details 


Four sedimentation tanks are grouped 
around an octagonal-shaped pump and 
gatehouse structure in which are cen- 
tralized the valve controls to each tank, 
pumps for removing sludge to the di- 
gestion unit and a central distribution 
well (Fig. 5). This latter device is of 
special design and is expected to solve 
the problem of distributing an equal load 
of solids to each tank while maintain- 
ing an equal quantity of flow. The 
principle of operation is simple. Sewage 
enters at the top of a 104-ft. circular 
well, located in the center of the pump- 
house, and as it flows downward for a 
distance of 18 ft. it becomes a thor- 
oughly agitated and homogeneous mix- 
ture. In this condition it is conveyed to 
the settling tanks through four 30-in. 
cast iron pipes extending radially and 
spaced equidistant around the bottom 
circumference of the well as shown in 
Fig. 5. Since these outlet pipes are of 
the same size and length and symmetri- 
cally located, it follows that with the 
tank effluent weirs set at a uniform ele- 
vation, they will supply an equal flow of 
similar solids composition to each unit. 

The settling tanks provide a 2-hr. de- 
tention period and are 90 ft. in diam- 
eter and 15 ft. in depth, with a capacity 
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FIG. 5—SLUDGE PUMPING and tank control 

equipment (right) are housed in the structure 

around the central distribution well from which the 
influent passes to the sedimentation tanks. 


of 720,000 gal. each. Incoming sewage 
enters a hollow column in the center of 
the tank where it is diffused upward and 
outward at a greatly reduced velocity. 
Radial flow takes place in the direction 
of a peripheral outlet to which is at- 
tached a continuous copper-alloy weir. 
This weir plate is slotted with *s-in. 
openings having a vertical height of 4 
in. and cut with the sharp edge (no clog 
feature) characteristic of the fine- 
screens used in treatment plants. 

A scum-collector blade is attached 
to the rotating sludge collector so that 
it will continuously skim the liquid sur- 
face. The floating material, estimated 
to vary from 500 to 2,000 gal. per day 
for each tank, will be periodically 
moved to a scum well by manual oper- 
ation and from there pumped through 
the sludge line to the digestion tanks. 

The influent and effluent channels are 
carried in a rectagular concrete box 15 
ft. high and 8 ft. wide divided hori- 
zontally into three conduits. The top 
conduit conveys the influent to the cen- 
tral distribution well. The bottom con- 
duit is the effluent channel, and the mid- 
dle compartment serves as a pipe gallery 
for the sludge line, chlorine pipes and 
electrical wires (Fig. 5). Positive-dis- 
placement sludge pumps of 100-g.p.m. ca- 


FIG. 


gallery gives easy access to all piping. 
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FIG. 4—MIXING CHANNEL baffles promote thorough chemical distribution before the sewage 
enters low-velocity flocculating channels equipped with rotating paddles to aid floc formation. 
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bination of the two. Approximtaely ten 
minutes of mixing in the conditioninz 
tank will be given to the sludge before 
it is applied to the filter. The single 
filter now installed, 11 ft. 6 in. in diam. 
and 16 ft. long, has an area of 570 sq.ft. 
With a feed of 100 g.p.m. (95 per cent 
moisture sludge) the yield will be 2,850 
Ib. of 70-75 per cent moisture-content 
filter cake per hour. 


Power plant 


In the same building housing the 
vacuum filter and sludge-conditioning 
tank is placed the power plant composed 
of three gas-engine-driven electric gen- 
erators with switchboards. Each gen- 
erating unit consists of a 300-hp. 5-cyl- 
inder gas engine directly connected to a 
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FIG. 7—CIRCULAR WEIR and channel around the sedimentation tanks provides 
for peripheral overflow of the effluent. 
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FIG. 8—SUBMERGED distribution chamber of outfall. T-heads along the outlet 
pipe assure thorough diffusion of the effluent. 


capacity for each settling unit are housed 
in the central structure between the 
tanks and are connected to a 10-in. cast 
iron sludge line leading to the digestion- 
tank distribution chamber. Provision 
has been made for returning sludge to 
the mixing channel if such recircula- 
tion shows any economy in the use of 
chemicals. Operated as a plain sedi- 
mentation plant, it is expected that 2,500 
gal. of sludge (95 per cent moisture) 
will be produced per million gallons, 
based upon 60 per cent removal of 
solids. When using chemical precipita- 
tion this will be increased to- about 4,000 
gal. of sludge, based upon 85 per cent 
removal. 


Sludge digestion and filtration 


Eight concrete sludge digestion tanks, 
each 54.5 ft. in diameter and 28 ft. aver- 
age depth, surmounted by gasholders, 
are located adjacent to the dock on Shell 
Bank Creek. Hot water pipes around 
the inside circumference of the tanks 
will maintain the contents at a tempera- 
ture of 80 deg. F. Design calculations 


have been predicated upon an allowance 
of 1.6 cu.ft. of storage capacity per 
capita from which a yield of 0.7 cu.ft. 
of gas per day is expected; each 
tank has a volume of 59,740 cu.ft. of 
sludge and the attached gasholder has a 
capacity of 25,000 cu.ft. of gas. (Fig. 
6 shows the details of design.) 

Vacuum filtration of digested sludge 
is to be used in this plant, and the re- 
sulting filter cake will be conveyed to 
storage bins of 1,500-cu.ft. capacity for 
distribution either to trucks or barges. 
The filtrate will be returned to the wet 
well of the plant. Ulimate disposal of 
the dry sludge cake will provide fill for 
the future plant site and the projected 
Marine Park development near by; the 
Park Department is also expected to use 
considerable quantities for top-soil con- 
ditioning and enrichment. 

Approximately 33 per cent reduction 
in solids will take place in the digestion 
process, and the digested sludge will be 
further conditioned by the addition of up 
to 6 per cent of ferric sulphate or 13 
per cent of hydrated lime (based on the 
dry solids content) or a suitable com- 


200-kw. a.c. generator and exciter. A 


waste heat exchanger is interposed in 
the exhaust line from each gas engine 
for the purpose of recovering heat from 
the exhaust gases and transmitting it to 


_ the engine jacket water, which is then 


circulated as a heating medium through 
the heating coils of the digestion tanks 
and the hot water heating system of the 
plant buildings. Power requirements in- 
clude six pumps (58-m.g. total capacity ) 
utilizing 625 hp. and 50 motors totalling 
260 hp. for operating the mechanical 
equipment. The average power load for 
pumping 35 m.g.d. will be 300 hp., and 
for treatment of the same amount of 
sewage an additional 100 hp. will be re- 
quired. 

In treating the wastes from the pres- 
ent population equivalent of 170,000 
persons, the flow will be 20 m.g.d., re- 
quiring a power output of 240 hp. One 
gas engine, using 3,300,000 b.t.u. of 
fuel per hour, developing a rated capac- 
ity of 300 hp., will be operated. Sewage 
gas from the digestors, totalling 142,000 
cu.ft. per day (based upon 0.715 cu.ft. 
per capita) with an average heat value 
of 650 b.t.u. per cu.ft., will be ample to 
operate the engine and leave a surplus 
for heating the digestion tanks and build- 
ing. Should actual gas production be 
less than this figure the deficit will be 
supplied by gas purchased from the 
local utility company. 


Chemical handling 


Dry chemicals will be delivered in 
barge-load lots or by truck to the chemi- 
cal building in the plant where storage 
facilities have been provided for more 
than 175 tons of hydrated lime and 100 
tons of ferric sulphate, sufficient for a 
15-day period of operation. A pneu- 
matic vacuum system has been installed 
to bring these materials 500 ft. to a 10- 
in. delivery pipe that enters the chemi- 
cal building through an exhauster in 
the roof tower. Storage bins in the 


basement of the building are connected 
by conveyors and automatic weighing 
machines to charging hoppers above the 
dry-feed machines which discharge into- 
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solution chambers. Automatic propor- 
tional feed on these machines is gov- 
erned by differential pressures from the 
venturi meter in the basement. Chemical 
solutions are introduced into the sewage 
at a point in the force main downstream 
from the venturi meter; iron may also 
be applied to the sewer leading to the 
pump well. Five dry-feed machines are 
installed, of which three will be used 
for chemicals in the treatment of sew- 
age and two will be provided for chemi- 
cal conditioning of digested sludge. 

A chlorine storage building is lo- 
cated adjacent to the dock, and delivery 


will be made in one-ton drums by barge. . 


An overhead trolley will convey these 
drums to a storage room large enough 
to accommodate 45 drums, approxi- 
mately a 23-day supply. Recirculating 
hot-water-type chlorine evaporators 
with a capacity of 6,000 Ib. per 24 hr. 
are connected by duplicate pipe lines 
to the storage room and to the chlorine 
solution feeding machine. Application 
of chlorine to the sewage through rub- 
ber-lined pipe can be made either in the 
discharge line from the venturi meter or 
in the discharge channel from the 
clarifiers. 


Plant outfall 


The main outfall for the plant, a 72- 
in. concrete pressure conduit with a ca- 
pacity of 95 m.g.d., has been built 14 
miles to Rockaway Inlet, where it is 
connected to a submerged distribution 
chamber, 20 ft. inside diameter and 18 
ft. high. Extending radially for a dis- 
tance of 44 ft. from the center of the 
structure are three 42-in. cast iron out- 
let pipes, each of which will be divided 
by a Y-connection into two 30-in. cast 
iron pipes (Fig. 8). Only one of the 
three outlets will be completed and used 
at the present time. Each of the 30-in. 
sections is progressively reduced in 
diameter to a 10-in. pipe size over a dis- 
tance of 170 ft. Short T-head risers 
(9 for each conduit) installed at the re- 
duction point and terminus of the line, 
act as diffusers for the effluent into the 
tidal waters. 

A 48-in. emergency bypass outfall has 
also been constructed which will permit 
diversion up to 70 m.g.d. to Shell Bank 
Creek adjoining the plant site. 

Pipe for the main outfall has a wall 
thickness of 7 in. and was cast in 24- 
ft. lengths at Kenilworth, N. J. The 
joints are sealed with rubber gaskets 
and held together by means of two 14- 
in. bolts drawn up to steel lugs welded to 
the anchors cast in the concrete on op- 
posite sides of the pipes. In the sub- 
aqueous construction of the sewers two 
sections of the pipe (48-ft.) were 
coupled and the joint made up before 
the assembly was lowered into place. 
The double pipe sections were lifted with 
a steel truss “strong back” handled by a 
floating derrick. A collapsible frame 
pilot point was fastened at one end of 
the pipe (see Fig. 1, opposite) to serve 


as a guide in facilitating rapid inser- 
tion of adjoining sections under water. 
After the pipe was in position a diver 
removed the steel frame pilot point and 
drew up the bolts to close the joint. 
Using this method of procedure, it was 
possible to lay three 48-ft. sections of 
pipe in one working day. 

The concrete distribution chamber, 
with walls 4 ft. thick and weighing 425 
tons out of water, was precast and 
floated over a previously prepared wood 
pile foundation site in Rockaway Inlet, 
where it was lowered into place with a 
350-ton floating derrick. 

The Coney Island sewage-treatment 
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plant is being built by the city of New 
York with a PWA loan and grant of 
$1,867,000. Thomas W. Hammond is 
commissioner of the Department of 
Sanitation and Walter D. Binger is 
deputy commissioner in charge of engi- 
neering. Design and construction of 
the plant are under the direction of 
Richard H. Gould, chief engineer, and 
William L. Sylvester, designing engi- 
neer ; Alfred R. Glock, resident engineer, 
is in charge of the field operations. 

The Northeastern Construction Co. is 
building the plant and the Merritt-Chap- 
man & Scott Corp. is constructing the 
outfall sewer. 


Casting 72-Inch Concrete Pipe 
in Sections 24 Ft. Long 


Record size pipe adopted for Coney Island 
sewage-plant outfall to minimize number of sub- 
aqueous joints and facilitate underwater laying 


O MEET a demand for a mini- 
mum number of joints and to pro- 
vide a tight joint which could 
readily be assembled under water for 
the 6,375-ft. subaqueous section of the 
72-in. outfall pipe line of the Coney 
Island sewage plant in New York City, 
the manufacturer supplied the pipe in 
precast lengths of 24 ft., with a joint 
which could be made watertight merely 
by pulling the pipes together. It is be- 
lieved these are the longest lengths ever 
cast for pipe of this diameter. 
These pipes, having 7-in. reinforced- 
concrete walls and weighing 22 tons 


each, were made at the Kenilworth, 
N. J., plant of the Lock Joint Pipe Co., 
from where they were trucked 10 miles 
on special trailers to Elizabethport, 
N. J. Here they were loaded onto light- 
ers by the Merritt-Chapman & Scott 
Corp., which held the contract for the 
outfall. 

The total length of the 72-in. outfall 
is 8,200 ft., of which 1,825 ft. is on land. 
Pipe for the land section was cast in 
12-ft. lengths, since there was no equip- 
ment available at the site to handle the 
longer and heavier lengths used off- 
shore. 


FIG. 1—LAYING the 72-in. pipe was facilitated by a collapsible pilot point which 
guided the insertion of adjoining 48-ft. sections under water. 
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Within the 7-in. wall thickness of the 
pipe are two cages of reinforcing, con- 
sisting of No. 3 hot-rolled wire rods 
spirally wound on a motor-driven man- 
drel at a 34-in. pitch. Before removing 
the mandrel the spirals are tied to 4- 
in. round longitudinal bars, ten on the 
inner cage and twelve on the outer. 
The spirals are also welded to the longi- 
tudinals at the ends and at several in- 
termediate points. 

At both ends of the inside cage the 
longitudinals are welded to heavy gal- 
vanized steel rings which form bell 
and spigot ends on each pipe. The 
spigot ring is formed by three plates, 
welded together so as to make a groove 
around the outer surface, in which a 
§-in. round rubber gasket is placed. The 





bell ring has a smooth, cylindrical inner 
surface with a conical flare at the outer 
edge. When the pipes are pulled to- 
gether, the bell ring telescopes over the 
spigot, compressing the rubber gasket 
in its groove and thereby forming a 
permanently watertight but flexible joint. 
To provide means for pulling the pipe 
sections together and to hold them 
against wave action and possible shift- 
ing of the sand before backfilling on the 
subaqueous portion of the line, two 14 
x25-in. tiebolts were placed outside 
of each joint on the horizontal axis. 
These bolts, placed by divers, pass 
through projecting steel castings welded 
to anchor bars embedded in the pipe 
walls. Details of the joint and tiebolt 
connections are shown in Fig. 3. 


All pipe was cast in a vertical po '- 
tion, using inner and outer steel for 
erected on a cast iron base ring, ¢ 
latter serving to hold the forms :; 
joint ring in concentric positions. F 
24-ft. lengths of pipe and two 12-: 
lengths constituted a day’s pour. 
steel plate covered the top of the im 
form and served also to hold the form. 
and joint ring in concentric positic 
at the top of the mold. Upon this pla 
the concrete was deposited from a co: 
cal-bottom, 1-yd. controllable dw 
bucket. A fairly dry mix with 1-i: 
stone aggregate was used. The forn 
and concrete bucket were handled | 
a locomotive crane. 

On the outside of each set of forn 
were mounted two electric vibrator 





FIG. 2—STEPS IN CASTING 24-ft. lengths of 72-in. 

concrete pipe, including setting of reinforcing cages, 

details of vibrators, pouring of concrete in steel forms, 

steam-curing under canvas jackets and turning of the 

pipe from vertical to horizontal position with the aid of 
an A-frame gantry utilizing a crane hoist line. 
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FIG. 3—TIGHT FLEXIBLE JOINT provided by rubber gasket between welded steel 
rings and reinforced with external tiebolts. 


one 6-ft. from the bottom and the other 
above it at midheight. The lower vibra- 
tor was used until the forms were filled 
to its level, after which it was shut off 
and the upper one turned on until the 
form was filled. Some hand tamping 
was done at the top of each pipe. 


Steam curing 


Upon completion of the concreting 
operations, the forms were covered with 
a canvas jacket (Fig. 2) and the pipe 
was steam-cured over night. The next 
morning the jackets were lifted long 
enough to allow stripping of the forms, 
after which they were replaced for ad- 
ditional steam curing until the following 


day. On the third day the pipe was 
turned to a horizontal position and rolled 
into storage. A novel double A-frame 
gantry was devised for turning the pipe, 
as shown in Fig. 2, the pipe being lifted 
by means of a steel band clamped at 
mid-point. 

A special truck trailer was required 
for transporting the pipe to seaboard, 
each of the long sections making a full 
load. Loading onto the trucks was ac- 
complished by rolling the pipe onto the 
trailer as it stood in a depressed road- 
way. 

Casting of the pipe was carried on 
daily from April to August. L. G. Wil- 
helm was superintendent in charge of 
casting for the Lock Joint Pipe Co. 





Partial Treatment Advised 
for San Francisco Sewage 


Board of consulting engineers recommends two plants for 
the eastern and western drainage areas, respectively, with 
treatment confined to coarse and fine screening and aeration 


ARTIAL TREATMENT of the 

sewage of San Francisco, to be car- 

ried out in stages, has been recom- 
mended by a board of consulting engi- 
neers who state that complete treatment 
is not considered necessary in view of 
the large volume of water and other 
conditions favorable for disposal by dif- 
fusion and dilution. The board con- 
sisted of Harrison P. Eddy, Boston, 
chairman; Prof. Charles Dilman Hyde, 
University of California, secretary; 
Clyde C. Kennedy, San Francisco; and 
Prof. Leon B. Reynolds, Standford Uni- 
versity. Although dated May 6, the 
board’s report has but recently become 
available. 

San Francisco has an area of 49 sq. 
miles. It is approximately square, front- 
ing on San Francisco Bay at the east, 
Golden Gate Strait on the north, and the 
Pacific Ocean on the west. The south- 
erly end abuts on San Mateo County. 
A spur of the Coast Range divides the 
city into two drainage areas, the larger 
of which is on the easterly side. Nearly 


all the city has combined sewers. Along 
the 23 miles of shore line there are 31 
sewage outfalls, besides 10 storm over- 
flows, all discharging at the waterfront or 
in estuaries. The board advised that the 
disposal works be designed to treat storm- 
water at the rate of 0.2 in. runoff per 
hour, in addition to the average flow of 
sewage. The 1930 population of San 
Francisco was 634,000, and the esti- 
mated population for 1960 is 1,100,000. 

Important considerations in planning a 
sewage-disposal system for San Fran- 
cisco are the many stretches of parks and 
other recreational water frontages, in- 
cluding a number of bathing beaches. 
“Virtually the entire west coast, south 
of Cliff House,” says the report, “is one 
magnificient stretch of wide, sandy beach, 
facing the Pacific Ocean.” The board 
of engineers found insanitary conditions 
along a number of stretches of the three 
waterfronts. 

A study of tidal currents, floats, wind 
directions and other factors led the board 
to advise that the sewage from the eastern 
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drainage area of the city be concentrated 
and treated at China Point and Hunter’s 
Point (or possibly be combined) at the 
southeast corner of the city, and at North 
Point at the northeast corner. For the 
western drainage area it was recom- 
mended that most of the sewage be 
brought to Mile Rock in the northeast 
corner of the city. The sewage of a por- 
tion of the southwestern area of the city, 
instead of being carried to North Point, 
might perhaps be treated locally, together 
with the sewage of Daly City and adjoin- 
ing areas in San Mateo County now dis- 
charging into San Francisco territory. 

Only two of the proposed sewage-treat- 
ment plants are outlined in the report, 
the North Point and Mile Rock plants, 
which would serve the major part of the 
city. The North Point works, of 120- 
m.g.d. capacity, would consist of two sets 
of bar screens, one manually and one 
mechanically cleaned; grit chambers; 
venturi measuring flumes; aerating 
channels to give at least five minutes of 
aeration as an aid to grease separation; 
grease-skimming basins, with at least ten 
minutes of detention, equipped with 
moving skimmers; fine screens, with 
slots about Ysx2 in. in size; and a 2,000- 
ft. submerged outlet, discharging 
through nozzles at a water depth of 50 ft. 

The Mile Rock works, of 55-m.g.d. 
capacity, would include prechlorination 
apparatus for odor control; mechani- 
cally-cleaned bar screens and grit cham- 
bers; aerating channels for flocculation, 
flotation and removal of oil and grease; 
sedimentation tanks equipped for con- 
tinuous sludge removal ; sludge- digestion 
tanks, ferric-chloride sludge-conditioning 
equipment and vacuum filters. 

The final effluent, after chlorination, 
would either be used wholly or in part 
for irrigation in Golden Gate Park or 
else discharged through the present Mile 
Rock trunk sewer. The gas from the 
sludge-digestion tank would be used so 
far as needed to heat the sludge, but there 
would be a surplus for power production. 

Recommended for immediate construc- 
tion is a pumping station and force main 
to deliver sewage from the Marina sub- 
district in the central-northern part of 
the city to the present North Point out- 
let, at an estimated cost of $252,000; and, 
in connection with the Mile Rock project, 
$505,000 for pumping plants, force mains 
and other sewers; and $543,000 for the 
Mile Rock treatment plant, or a total of 
$1,300,000. 

As soon as funds are available the 
board of consulting engineers advised the 
construction of the North Point treating 
plant and eccessories as follows: land 
for treatment site, $600,000; treatment 
and pumping plant and outlet to bulkhead 
line, $1,250,000; 2,000 ft. of submerged 
outlet pipe and diffusion system, $400,- 
000; total, $2,250,000. 

W. H. Worden is director of the de- 
partment of public works, John J. Casey 
is city engineer, and A. J. Cleary is chief 
adminstrative officer of the city and 
county of San Francisco. 
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Valuation Procedure 
Reviewed by Supreme Court 


Use of price indices alone is determining the value of 
the property of the Chesapeake & Potomac Telephone Co. 
condemned—Utility entitled to benefit by rise in price 
levels but may not pass on risk involved in price decline 


HE USE of price indices as the 

sole means of bringing the valua- 

tion of public utility property up 
to date was condemned by the U. S. 
Supreme Court in its decision rendered 
June 3 in a case brought to test the 
constitutionality of a value placed on 
the property of the Chesapeake & 
Potomac Telephone Co. by the Mary- 
land Public Service Commission. The 
court also held that the district court 
that heard the case erred in attempting 
to set a value by deducting the com- 
pany’s depreciation reserve from its 
book cost, adding to the difference an 
allowance for working capital. In re- 
jecting both methods the Supreme Court 
restated its oft-repeated pronouncement 
in valuation cases—namely, that all 
elements of value must be taken into con- 
sideration. 

The decision was not unanimous. In 
a dissenting opinion, Justices Stone, 
Brandeis and Cardozo took the other 
members of the court sharply to task 
for completely rejecting the price- 
index method of valuation used by the 
Public Service Commission. 

Abstracts from the decision and from 
the dissenting opinion are given in the 
following, also some extracts from foot- 
notes appended to the _ dissenting 


opinion, as they cast added light on the 
manner in which the indices were used. 


Extracts from the decision 


Early in 1933 the Public Service Com- 
mission of Maryland undertook an investi- 
gation of the rates and charges of the 
Chesapeake & Potomac Telephone Co. of 
Baltimore, and after extended hearings en- 
tered an order Nov. 28, 1933, directing the 
company to put into effect Jan. 1, 1934, 
reductions in its rates, sufficient to diminish 
annual net income by $1,000,000. The com- 
pany filed a bill for temporary and final 
injunction; . . . and a decree was entered 
enjoining enforcement of the order. This 
appeal challenges the court’s action. 

The commission determined the value of 
the property at December 31, 1932, at 
$32,621,190; estimated the net revenue for 
1934 as $3,353,793; allowed for reasonable 
return 6 per cent on value—$1,957,271— 
which the estimated revenue would exceed 
by $1,396,522. In view of the rise of the 
general price level during 1933, however, 
the commission required a reduction of but 
$1,000,000. In computing net income the 
commission accepted all the company’s fig- 
ures for current expense, except the annual 
allowance for depreciation, the amount 
claimed on this head being $2,173,000, and 
the sum allowed $1,720,724. The company 
insisted ona 74 per cent return. 

The controversy in the district court re- 
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volved around three matters—value, an- 
nual depreciation expense and rate of re- 
turn. The court found the value of th 
property to be $39,541,921, the necessary) 
depreciation expense $2,000,000, the probab|« 
net return under the commission’s order 
$1,742,005, or at the rate of 44 per cent as 
against 6 per cent, which the court held 
was the limit below which the return coul< 
not be reduced without confiscation. 

In 1916 the commission valued the prop- 
erty and prescribed rates. In 1923 the 
company applied for an increase, the com- 
mission after a hearing fixed value at ap- 
proximately book cost and refused to permit 
the rates to be raised. The district court, 
pursuant to a bill filed by the company, 
found the actual value exceeded book value 
by some $6,000,000 and enjoined the com- 
mission from enforcing the current rates. 
The commission acquiesced in the decision 
and passed an order adopting the court's 
finding of value and establishing new rates. 
So matters stood until the initiation of the 
present investigation. 

The company’s books accurately show 
installations and retirements of plant, and 
from them historical cost is ascertained to 
be $50,025,278 as of Dec. 31, 1933, with a 
depreciation reserve of $11,483,357. The 
commission made no appraisal of the phys- 
ical plant and property but attempted to 
determine present value by translating the 
dollar value of the plant as it was found by 
the district court in the earlier case at 
Dec. 31, 1923, plus net additions in dollar 
value in each subsequent year, into an 
equivalent of dollar value at Dec. 31, 1932. 
Its theory was this: Value signifies in rate 
regulation the investment in dollars on 
which a utility is entitled to earn. The 
dollars when invested were free units of 
exchange value having an earning signif- 
icance then and now only because they are 
such units of exchange. When invested, 
they represented in the plant so many poles, 
miles of wires, and other items of equip- 
ment; on the other hand, the same dollar 
units then represented certain quantities of 
government bonds, apartment houses, auto- 
mobiles, food and services, etc. The dollars 
invested in the company’s plant had no 
value unless they were exchangeable for 
other requirements and desires of the stock- 
holders, and the corresponding require- 
ments and desires of all persons who use 
the dollar as a measure of value. Thus a 
regulating body, in finding value, must find 
a number of universal units of earning 
power and purchasing power; that is, ex- 
changeable dollars invested in place of 
present exchangeable dollars. How shall 
the relation be ascertained? 

The commission thought it found the 
answer in commodity indices, prepared to 
show price trends. It selected sixteen of 
these, one covering as many as 784 com- 
modities, falling into different classes, and 
weighted for averaging; others much less 
comprehensive; and its witness calculated 
by the use of each index the reduction in 
value of the company’s assets considered 
as a conglomerate mass of dollar value 
from 1923, or subsequent date of acquisi- 
tion, to 1932. As might be expected, the 
results varied widely. The lowest value 
found by the use of any index was $24,- 
983,624; the highest $36,056,408—48 per 
cent higher. The commission then weighted 
these sixteen indices upon a principle not 
disclosed, giving them weights of from one 
to four, and thus got a divisor of thirty- 
one for the total obtained by adding the 
weighted results of all. This gave what 
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Company exhibit 35, less increase since 1929 


Note—These ‘‘fair-value”’ 


the commission styled its “fair value in- 
dex,” which it applied to the 1923 value 
of the property then owned and to cost of 
all net additions in subsequent years, to 
obtain value as of 1932. The result, after 
adding some $660,000 for working capital, 
was a rate base of $32,621,190. The com- 
pany submitted proof of estimated repro- 
duction cost and accrued depreciation. The 
commission examined and criticized this 
evidence, but none was offered in opposi- 
tion, and the valuation was based squarely 
on the figures obtaiaed by the use of its 
index. 

In the district come the company offered 
evidence of historical cost and of estimated 
reproduction cost less depreciation; the 
commission relied solely upon the figure 
resulting from trending the dollar value of 
plant owned in 1923 and cost of net addi- 
tions subsequently made. The court held 
the indices used inappropriate for deter- 
mining present value and discarded them. 
It purported to consider both book cost 
and reproduction cost; but, in fact, as 
plainly appears from the opinion, derived 
present value by the use of two figures 
only—book cost as of Dec. 31, 1933 ($50,- 
025,278), less the entire depreciation re- 
serve shown by the books ($11,483,357)— 
and thus fixed value at $38,541,921. To 
this is added $1,000,000 for working capital 
(instead of $660,000 allowed by the com- 
mission), giving a rate base of $39,541,921. 
Annual depreciation expense was raised 
from $1,352,284 as determined by the com- 
mission to $2,000,000. The appellants 
charge that in all these respects the court’s 
action was arbitrary and cannot stand. We 
are not satisfied with the methods pursued 
either by the court or the commission. 

a 

This method [the commission’s] is in- 
appropriate for obtaining the value of a 
going telephone plant. An obvious objec- 
tion is that the indices which are its basis 
were not prepared as an aid to the ap- 
praisal of property. They were intended 
merely to indicate price trends. Indeed 
the record shows that one index used by 
the commission and given a weight of 3— 
that of the Interstate Commerce Commis- 
sion—bears a notation that it should not be 
used “in the determination of unit repro- 
duction costs” upon individual properties. 
Doubtless the authors of the other indices 
would have issued a similar warning if 
they had supposed anyone would attempt 
such a use. 

Again, the wide variation of results of 
the employment of different indices, already 
mentioned, impugns their accuracy as im- 
plements of appraisal. Sensible of this 
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translators are based upon Dec. 31, 1932, as 100, and are intended to be, respectively, the a ag which, when applied to the value of 
the dollar at Dec. 31, 1923, and to the average value for each of the years 1924'to 1931, inclusive, will produce value as of Dec. 31, 1932. 
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DEVELOPMENT OF A “FAIR VALUE TREND” BY A WEIGHTED COMBINATION OF VARIOUS PRICE TRENDS 
AS MADE BY THE MARYLAND PUBLIC SERVICE COMMISSION 























— Weighted Translato PSE —s 
wt. 1923 1924 1925 1926 1927 1928 1929 1930 1931 1932 
4 255.24 255.24 241.92 250.40 262.48 258.96 262.76 289.80 343.00 400.00 
2 105.88 102.86 93.34 96.18 107.24 110.52 117.76 136.96 166.88 200.00 

| 60.39 59.35 55.80 58.52 62.31 59.78 60. 96 68.02 81.19 100.00 

| 70.51 70.73 67.73 72.42 71.41 68. 88 70.07 76.78 90.90 100.00 

I 51.25 53.51 49.38 52.88 53.88 51.84 54.33 64.08 78.60 100.00 

2 145.40 147.20 153.40 §=152.40 = 153.60 §=153.20 153.00 156.20 174.80 200.00 
2 135.30 138.00 142.28 141.52 141.58 142.28 141.86 146.46 169.54 200.00 
2 150.60 150.40 153.60 153.00 155.00 153.00 149.00 154.40 175.60 200.00 
2 139.62 138.44 149.12 154.48 156.94 155.54 151.96 160.26 173.10 200.00 
1.5 104.09 105.15 104.61 104.61 107.37 107.37 110.26 123.63 140.69 150.00 

2 136.60 138.40 139.20 141.60 149.60 150.40 148.40 157.60 178.80 200.00 

| 58.97 61.33 64.49 66.99 70.77 70.77 71.88 85.71 92.00 100.00 
154.22 154.22 150.58 149.70 149.70 145.46 143.02 152.38 170.66 200.00 

eke 130.20) 125.33 «115.11 «6110.01 =6107.97 = 107.37) = 105.75 =103.55 = 103.47) 150.00 
192.51 202.26 225.00 230.76 222.2) 216.87 213.03 229.29 238.41 300.00 

3 199.44 211.44 9213.75 234.00 279.72 274.23 300.00 300.00 300.00 300.00 
31 2,090. 22 2,113.86 2,119.31 2,169.47 2,251.78 2,226.47 2,254.04 2,405.12 2,677. 64 3,100.00 
es 67.4 68.2 68.4 70.0 72.6 71.8 72.7 77.6 86.4 100.0 


discrepancy, the commission attempted a 
rule-of-thumb corrective, by weighting the 
several indices upon a principal known 
only to itself, and thus rendered its process 
of valuation even more dubious and obscure. 
The possible factors of error are increased 
by the use of some indices such as that con- 
structed by the commission’s witness upon 
Western Electric prices. The evidence is 
that these apply to about 25 per cent of 
the company’s purchases; that during the 
period of rising prices, 1924-1929, they rose 
more slowly than prices of other commodi- 
ties and manufactured articles; that though 
in 1930 other prices fell, Western Electric’s 
were raised an average of 10 per cent. In 
constructing an index from these prices, 
the witness disregarded the increase during 
the period 1930-1932. The commission gave 
the index a weight of 3 and applied it to all 
purchases of the company, although con- 
fessedly it was applicable to only one-fourth 
of them. 

To substitute for such factors as histor- 
ical cost and cost of reproduction, a “trans- 
lator” of dollar value obtained by the use 
of price-trend indices, serves only to con- 
fuse the problem and to increase its diffi- 
culty, and may well lead to results anything 
but accurate and fair. This is not to sug- 
gest that price trends are to be disregarded ; 
quite the contrary is true. And evidence of 
such trends is to be considered with all 
other relevant factors. 

A more fundamental defect in the com- 
mission’s method is that the result is af- 
fected by sudden shifts in price level. It is 
true that any just valuation must take into 
account changes in the level of prices. We 
have therefore held that where the present 
value of property devoted to the public serv- 
ice is in excess of original cost, the utility 
company is not limited to a return on cost. 
Conversely, if the plant has depreciated in 
value, the public should not be bound to 
allow a return measured by investment. Of 
course the amount of that investment is to 
be considered along with appraisal of the 
property as presently existing, in order to 
arrive at a fair conclusion as to present 
value, for actual cost, reproduction cost and 
all other elements affecting value are to be 
given their proper weight in the final con- 
clusion. 

But it is to be remembered that such a 
property as that here under consideration 
is a great integrated aggregate of many 
and diverse elements; it is not primarily 
intended for sale in the market, but for 
devotion to the public use now and for the 
indefinite future; and has, so far as its 
market value is concerned, no real resem- 
blance to a bushel of wheat or a ton of iron. 






While, therefore, the owner of such a prop- 
erty must assume and may not pass on to 
the public the risk involved in a general 
decline in values, and may have the ad- 
vantage also of a general rise in such 
values, it would not only be unfair but im- 
practicable to adjust the value and the con- 
sequent rate of return to sudden fluctuations 
in the price level. For in its essence this 
is the sort of aggregate whose value is not 
fairly or accurately reflected by such abrupt 
alterations in the market. A public service 
corporation ought not, therefore, in a rate 
proceeding, to be permitted to claim to the 
last dollar an increased value consequent 
upon a sudden and precipitate rise in spot 
prices of material or labor. No more ought 
the value attributable to its property to be 
depressed by a similar sudden decline in 
the price level. 

We agree, therefore, with the view of 
the district court that the method was inapt 
and improper, is not calculated to obtain a 
fair or accurate result, and should not be 
employed in the valuation of utility plants 
for rate-making purposes. As that court 
observed, it is not the function of a tribunal 
inquiring into the question of confiscation 
to set aside the legislative finding for mere 
errors of procedure. The duty of a court 
is merely to ascertain whether the legisla- 
tive process has resulted in confiscation. 

It is apparent from what has been said 
that here the entire method of the commis- 
sion was erroneous, and its use necessarily 
involved unjust and inaccurate results. In 
such a case it is not the function of a court, 
upon a claim of confiscation, to make a new 
valuation upon some different theory in an 
effort to sustain a procedure that is funda- 
mentally faulty. 

i-0 

There is a suggestion in the report to 
the effect that the commission’s method 
was agreed to by both parties. We find, 
however, in the district court’s opinion, a 
statement that the use of index figures was 
the subject of contest. We think the ap- 
parent contradiction is explained by ref- 
erence to the record, which discloses that 
the company used price relation to obtain 
the present value of certain property, but 
separated from other sorts each kind of 
property so treated. This is comparable 
to the practice of the Interstate Commerce 
Commission in translating the value of 
specific railroad property, e.g., steel rails, 
by the use of the differential between the 
per ton price in 1914, the date of original 
appraisal, and the price prevailing at a 
later date. In this sense the company em- 
ployed price indices; but it is plain that 
such a use of relation of values of specific 
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articles as of two given dates is quite dis- 
tinct from the application of general com- 
modity indices to a conglomerate of assets 
constituting a utility plant. Much is made 
of the fact that in the suit brought by the 
company in 1923 the district court applied a 
price index to cost, and thus determined 
the then value of the property. But this 
fact cannot justify the application of the 
same procedure here, in the face of the 
challenge of its propriety. In the present 
case the company did not put into evidence 
any such price indices as were used by the 
commission, but on the contrary offered evi- 
dence to show that the use of them as a 
sole criterion of value would be improper. 

As already stated, the district court con- 
demned the method pursued by the com- 
mission, and adopted one of its own. This 
consisted in deducting the company’s de- 
preciation reserve from book cost and 
adding to the difference an allowance for 
working capital. It is true that the court 
discussed the company’s evidence as to 
cost of reproduction new, less depreciation, 
but did so only to indicate its disapproval 
of certain large amounts embodied in the 
total claimed and to reconcile the figures 
with its own estimate. A careful reading 
of the opinion leaves no doubt that all other 
measures of value were discarded in favor 
of cost-less-depreciation reserve. 

It is clear that in a period of low prices 
costs incurred when the price level was 
much higher are not a safe guide in ap- 
praising present value. The court so con- 
ceded. The depreciation reserve was built 
up on the straight-line theory. The com- 
pany asserted that the amount of the re- 
serve did not represent observed and ac- 
crued depreciation at the date of valuation, 
as much of the total consisted of funds pro- 
vided in anticipation of future depreciation 
and obsolescence. The court agreed and 
further found that on account of decreased 
demand for service, with consequent di- 
minishment of obsolescence, the percentage 
of reserve had in recent years sharply in- 
creased. The question of going value was 
the subject of controversy. The court rec- 
ognized that this element must be consid- 
ered, but refused to make any separate 
allowance for it. 

What the court did in fact was this: It 
found that book cost less actual accrued 
depreciation would probably give too high 
a figure. It sought to correct the probable 
error by deducting from cost the entire de- 
preciation reserve, though conceding this 
exceeded actual depreciation. It felt that 
this large deduction would also redress any 
excess of cost over present value; and 
finally it said the result of its method 
would be appropriate to allow for going 
value. 

Two quotations from the opinion will 
illustrate the basis of the court’s action. 

“We are not unmindful that at the pres- 
ent time the depreciation reserve is slightly 
higher than normal and, to the extent that 
it is, it is unfavorable to the company in 
the final result. .. . But this disadvantage 
to the company is, we think, offset by 
allowing it the full of its actual cost de- 
spite the generally lower trend of prices. 

“All relevant facts considered, we are 
of the opinion that a fair allowance for 
going value is made when we value the 
telephone property as a whole as a going 
concern at its actual book costs less full 
depreciation.” 

The opinion in essence consists of the 
conclusion, that, all the circumstances con- 
sidered, it will be fair to appraise the prop- 


erty at cost-less-depreciation reserve. This 
rough and ready approximation of value is 
as arbitrary as that of the commission, for 
it is unsupported by findings based upon 
evidence. 

For the reasons stated we cannot sustain 
the district court’s valuation. We have 
shown that the commission’s order violates 
the principle of due process, as the measure 
of value adopted is inadmissible. It is not 
our function, and was not the function of 
the court below, to do the work of the 
commission by determining a rate base 
upon correct principles. The district court, 
upon finding that the commission reached 
its conclusions as to fair value from data 
which furnished no legal support, should 
have enjoined enforcement of the rate or- 
der. The court’s action was therefore right, 
regardless of the method it pursued in 
reaching the decision that the order was 


confiscatory. 
* * 


Use of price trends favored 


The use of price tends in valuation 
work was favored by Justices Stone, 
Brandeis and Cardozo. Extracts from 
Justice Stone’s dissenting opinion and 
from the footnotes follow: 


The commission [Maryland Public Serv- 
ice Commission] did not refuse to receive 
or to consider any of the evidence pre- 
sented. Its error, if error there was, did 
not consist in receiving and considering 
the evidence submitted of indices showing 
changes in commodity and other prices. It 
would have been error for the commission 
not to have considered it. In St. Louis & 
O’Fallon R. Co. v. United States, this court 
set aside a recapture order of the Interstate 
Commerce Commission on the sole ground 
that the commission had failed to consider 
evidence before it tending to show that the 
reproduction cost of the structural property 
of the railroad was greater than original 
cost. The only evidence of this character 
disclosed by the record consisted of index 
figures showing the comparative price 
levels of labor and materials for 1914 and 
each of the subsequent recapture years. 
The valuation of the property by the com- 
mission was set aside by this court on the 
ground that the commission had failed to 
consider the evidence of increased value 
over cost. In Clark’s Ferry Bridge Co. v. 
Commission, this court held that the su- 
preme court of Pennsylvania, in sustaining 
the action of a state commission, rightly 
rejected engineers’ appraisals and estimates 
of value in favor of a lower valuation by 
the commission based on cost and a study 
of charts showing the price trends of labor 
and materials from 1924 to 1930 inclusive. 
In affirming the judgment of the state 
court, this court expressly approved this 
method of arriving at fair value, although 
it was less meticulously and carefully ap- 
plied than by the commission in this case, 
and held that the evidence of cost and of 
price trends, of the same character as those 
on which the commission acted here, out- 
weighed engineering appraisals of the 
whole property, which the appellee here 
did not choose to offer. 

* * * 

As far as the results of the use of stand- 
ard price indices are impugned by their 
variation, an examination of the present 
record will disclose that the results ob- 
tained by the application of price indices 
to the historical cost of plant are far less 
variable than engineers’ valuations and in 


general are probably more trustworthy. [5 
speak of either class of evidence as so «c- 
curate as to require a commission a: a 
matter of law to accept it, or so inaccur :te 
as to require the rejection of a valuation 
based upon it, is to attribute to the va u:- 
ation process a possibility of accuracy «1d 
certainty wholly fictitious. Present {cir 
value at best is but an estimate. Histori a) 
cost appropriately adjusted by reasona' le 
recognition of price trends appears to 
quite as common sense a method of arri: «| 
at a present theoretical value as any ot!ir. 
For a period of twenty years or more .j 
rising prices, commissions and courts, in- 
cluding this one, have regarded price var ia- 
tions as persuasive evidence that present 
fair value was more than cost. I see 
reason for concluding that they are of less 
weight in times of declining prices. 
* * * 
Price indices used 

Both the decision and the dissenting 
opinion refer to the price indices used 
by the Maryland Public Service Com- 
mission. Details as to their character 
and some information as to how they 
were used are given in the following 
extract from the footnotes of the dis- 
senting opinion. Comparisons there 
made were cited in support of the state- 
ments made in the preceding paragrap). 


Sixteen price indices were used by the 
commission [see accompanying table] 
Five of them related to commodity prices 
and included the comprehensive and reliable 
index of wholesale prices prepared by the 
United States Bureau of Labor Statistics. 
Five indices of construction costs were in- 
cluded, prepared by trade journals and 
concerns allied with the construction in- 
dustry. Two indices of the price of build- 
ing materials were used. An index of gen- 
eral consumers’ purchasing power, issued 
by the Federal Reserve Bank of New York. 
was added. A painstakingly prepared in- 
dex of Baltimore wages was included in 
order to insure adequate representation of 
labor costs. To guard against any peculi- 
arity in the price trends of telephone prop- 
erty, two specialized indices were also 
taken into consideration. One was the 
Interstate Commerce Commission index of 
telephone and telegraph property owned by 
railroads. That the Interstate Commerce 
Commission stated that “The indices rep- 
resent territorial index factors and are not 
applicable for use in the determination of 
unit reproduction costs upon individual 
roads” does not lessen the value of the in- 
dex as one element of the valuation or as a 
check on the results reached by other in- 
dices. Finally, an index based upon West- 
ern Electric prices for telephone equipment 
and apparatus was used (after elimination 
of a price rise in 1930, found by the com- 
mission to be artificial). This index is in- 
contravertibly applicable to 25 per cent of 
the company property. It is not to be 
wholly rejected because it is not a perfect 
and a certain measure of the whole prop- 
erty. 
These results were averaged. Since some 
of the indices were more accurate than 
others, and since some were more directly 
applicable to telephone property, they were 
assigned greater weights. It is clear that 
these were the considerations which in- 
fluenced the commission’s judgment as to 
the appropriate weighting. For example, 
the Bureau of Labor Statistics wholesale 











eo oe Sc RO 


ne 


abet Re 


ee 


SaaS eat sa SY 5 BAA AOE MRE A TS 


Vda LS See alec SR 


Se ae Oa RT Tal Sl ae ee 


in lth anide atk ais coe 


Giatigtes 


Aba bo Hat 


iA i hia KS i i 


<r 


rors 


SLI 


Peg 


pri 
Int 
tel 
ind 
eac 
oth 
or 

lov 
mi: 


six 
res 


clu 
fou 


mi! 
pri 


et 


we 
of 
anc 


abc 


sec 


lan 
of 

ous 
abc 
pre 
the 
ear 
fait 
Le 
var 


sys 
par 
rai: 








ting 
ised 
om- 
cter 
they 
ving 
dis- 
here 
ate- 
aph. 

the 
ble |} 
rices 
iable 
- the 
stics. 
> in- 
and 
| in- 
uild- 
gen- 
sued 
‘ork, 
1 in- 
d in 
m of 
culi- 
rop- 
also 

the 
x of 
d by 
nerce 
rep- 
e not 
yn of 
idual 
e in- 
as a 
r in- 
Vest- 
ment 
ation 
com- 
is in- 
nt of 
‘o be 
rfect 
prop- 


some 
than 
rectly 
were 
- that 
h in- 
as to 
mple, 
lesale 





é 
F 
5 
ie 
ES 


a ada ete Mh ae A a i 


yeas 


dice Sikes AMAR cata iets 


5 Rea ae ani ttle ane el Ce it Oar ae i asc te eT His 


Jeet casa is nT LIES i oath 





ee ann 


ENGINEERING News-Recorp, Ocroser 10, 1935 


price index received a weight of four; the 
Interstate Commerce Commission index of 
telephone and telegraph property and the 
index based on Western Electric prices 
each received a weight of three; all the 
other indices were given a weight of one 
or two. The results of the highest and 
lowest of the indices differed from the com- 
mission average only by 10.6 per cent and 
23.4 per cent respectively. Eleven of the 
sixteen indices separately considered gave 
results ranging between $30,000,000 and 
$34,600,000. There is plainly a rather close 
clustering about the average of $32,610,327 
found by the commission. 
oe & 

The lowest result obtained by the com- 
mission in the use of the sixteen classes of 
price indices was 76.6 per cent of the com- 


mission’s valuation. The highest was 110.6 
per cent. Against these differences of only 
23.4 per cent and 10.6 per cent, the record 
shows that in rate cases before the Mary- 
land Public Service Commission, the com- 
pany valuations based on engineering ap- 
praisals had exceeded the commission’s 
similar valuations by amounts ranging 
from 25.0 to 59.4 per cent. The average 
was 41.3 per cent. Most of the rate cases 
reported in the 1931 and 1932 public utility 
reports were examined. In the 1931 reports 
the company valuations similarly exceeded 
commission valuations by amounts ranging 
from 2.1 to 71.2 per cent. The average 
was 28.9 per cent. In the 1932 reports the 
company valuations exceeded commission 
valuations by amounts ranging from 7.7 to 
135.4 per cent, averaging 57.4 per cent. 


Grouting Checks Leakage 
in Earthfill Dam 


Old earth dam that had been raised and pro- 
vided with sheetpile cutoff of uncertain pen- 
etration made watertight by grouting the fill 


By E. M. Wilbur, 
Civil Engineer, Port Jervis. N. Y. 


HE recent repair, by grout in- 

jection, of an earth dam of the 

Port Jervis water department, the 
success of which is believed to have 
been established by more than seven 
months of satisfactory service under re- 
peated full head, presents several fea- 
tures of interest. Also, the record of 
prior operations in raising the old dam, 
in an attempt to increase storage, pre- 
sents an apt example of increased 
ultimate costs arising from lack of sub- 
surface data, and from false economy 
in omitting adequate engineering 
services. 


Raising old dam 


The old dam was located about a mile 
west and 500 ft. higher than the village 
of Huguenot, Orange County, N. Y., 
and impounded a small mountain brook. 
Built in 1887 with team and hand labor, 
about 40 ft. in height at the maximum 
section, with slopes slightly steeper than 
1 on 14, it was composed of miscel- 
laneous borrow with a high proportion 
of cobbles and boulders. The impervi- 
ous section consisted of a clay facing, 
about 3 ft. thick at the water line and 
probably thicker below. In defiance of 
the most accepted present principles of 
earth-dam design, this dam remained in 
fairly satisfactory service for 45 years. 


Leakage existed only in normal amount, 


varying with the pond height. 

In 1930 the city purchased the water 
system from the original private com- 
pany, and in 1932 the city authorities 
raised the dam about 8 ft., to provide 


6 ft. of additional storage depth. No 
borings were made. 

The work proceeded from August, 
1932, to the end of that year. The top 
of the old dam was removed to a depth 
of about 10 ft., and the material was 
dumped over the downstream slope. 
Difficulty is reported to have been met 
in driving the steel sheetpiling; sections 
are said to have stopped at times, 25 to 
30 ft. down, creeping badly both trans- 
versely and along the line. It also ap- 
pears that when penetration stopped 
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above the desired depth, persistent ham- 
mering was continued until the pile was 
assumed to have struck bedrock, or 
penetrated well below the original 
ground line. The probable condition 
of these piles can be surmised from 
photographs of piles removed from the 
Bourne and Sagamore bridge coffer- 
dams at Cape Cod Canal (ENR, Jan. 3, 
1934). 

The steel sheetpiling membrane was 
capped with a 10-ft. concrete corewall. 
Work was then completed by dumping 
from trucks a gravelly loam fill, bring- 
ing the dam top to the desired eleva- 
tion, and the downstream face to a 
l-on-2 slope. The upstream slope of 
the old dam was retained. The cost of 
this attempt to provide additional stor- 
age was about $40,000. 

During the raising, the pond had been 
drained as low as possible, and remained 
down during the winter. It filled rapidly 
during the spring runoff, and when it 
reached about El. 96, or 2 ft. below the 
new flashboard crest, alarming leakage 
(very muddy) broke through at the 
rate of nearly 3 cu.ft. per sec., with a 
slump in the top upstream face and 
visible entrance of water along a 50-ft. 
stretch. Drawing the pond down to 
the new spillway sill at El. 93 reduced 
the flow by 90 per cent and the color 
cleared up. Local repairs were made 
to the damaged section, with home-made 
drilling and grouting equipment, by 
grouting at the face of the sheeting to 
about 20-ft. depth below the concrete 
wall footing. 

A year later, however, to the day 
(March 31, 1934) water again broke 
through when the pond filled, with simi- 
lar conditions and effects, except that 
the slump and the entrance of water 
took place 300 ft. west of the repaired 
section. The thin body of new fill in 
front of the corewall, as the pond rose 


SECTIONS OF EARTH DAM made tight by grouting embankment with a mixture 
of cement and fine loam soil. 
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above the old clay facing, admitted 
water, which found free passage, with 
rapid erosion, in and down to the face 
of the sheeting, and thence to any point 
of egress through or under the steel. 
The condition was now judged to be 
general and thorough general repair 
was obviously necessary if the intended 
6-ft. depth of additional storage was to 
be obtained. 


Grouting decided on 


A blanket fill of rolled earth was con- 
sidered, but its cost was estimated to 
be practically equal to the preceding 
job; it would involve complete draw- 
down of the pond for the season and 
would focus attention on failure of the 
first project. It was decided, as an 
alternative, to make wash borings to 
bedrock or to an impervious stratum 
and to seal the fill in front of the core- 
wall and sheeting with an earth and 
cement grout. 

An ordinary test drilling rig was em- 
ployed, using 24-in. casings. A careful 
log was kept of the borings, recording 
every possible item of information for 
guidance in subsequent grouting. The 
holes all lost wash water at varying 
rates down to bedrock, except when 
passing through an occasional clay lens. 
Cobbles and boulders in the fill gave 
trouble, two or three starts being fre- 
quently necessary before the casings 
would go to the desired depth. 

Throughout the deeper portion of the 
dam, at about 30 ft. from the surface, 
the casings entered a very porous body 
of gravel and cobbles, about 10 ft. thick. 
The first row was driven on a 124-ft. 
spacing, offset upstream from the center 
of the core to clear the corewall footing. 
The first few casings were driven on a 
batter to approach the face of the sheet- 
ing, but this was abandoned, as it 
slowed up the work. Observed results 
as to saturation level, porous or im- 
previous layers, discoloration of leakage, 
etc., were spotted daily on a large-scale 
profile work sheet. The lowest satura- 
tion level, El. 63, was found around 
station 5, near the section where sheet- 
piling had not reached ledge. 


Grouting procedure 


Compressed air was not used in grout- 
ing for various reasons. This being 
a relief project, it was desired to use 
hand labor rather than hired equipment. 
Frequent moves made lightness of equip- 
ment desirable. Also doubt was felt 
concerning the possible effect of an 
accidental shot of compressed air into 
the upstream body of the dam under 
a head of water. (The pond was not 
drawn below the spillway sill, except as 
water was gradually used during the 
summer. ) 

The pumping outfit consisted of a 
44x12-in. horizontal double-action hand 
force pump, bolted to a small platform, 
with a hopper mounted on the suction 
pipe. A gasoline-operated }-yd. mixer 
was used to prepare the grout. The 


pressure control was approximate. Be- 
fore beginning work, a pressure gage 
was put on the discharge, and the max- 
imum water pressure was noted which 
one man and then two men could set 
up. With this as a guide, the operat- 
ing pressure was estimated from the 
amount of effort put forth by the pump 
crew. 

The working pressures, as thus 
roughly determined, varied from zero 
up to 35 Ib., running up to a momentary 
maximum of probably 100 Ib. when forc- 
ing the last batch into the deeper lifts. 
The ability to stop instantly the en- 
trance of grout was considered a safe- 
guard, considering the hydraulic jack- 
ing effect that existed. Progress with 
this outfit compares favorably with 
previous experience with air grouting 
in ledge, using compressor and 1-bag 
grout mixer. 

Grouting followed about 50 ft. behind 
the drilling and proceeded in horizontal 
lifts about 2 ft. thick, starting with the 
deepest holes around station 5. That 
is, a pipe with bottom at, say, El. 55 was 
pumped to refusal at this depth, pulled 
(maintaining pressure) until it again 
took material, and so on until the bot- 
tom reached El. 57. The next pipe 
was then connected and similarly pumped 
to El. 57, and so on. The casings were 
then pumped to El. 59, the section being 
worked gradually extending up along 
the surface of the bedrock each way. 
Grout traveled, at times, up to 75 ft. 
along the dam from the pipe being 
worked, sometimes bypassing several 
casings to appear in one beyond. The 
saturation line gradually rose as the 
successive leyels were completed. As 
grouting approached El. 90, a 4-to-4-in. 
crack usually appeared in the top of the 
dam, directly over the corewall near 
the casing being pumped. Eventually 
the grouting was continued until ma- 
terial had been forced out at the face 
of the dam in a practically continuous 
streak along El. 95 to 98. This oc- 
curred, in general, when the bottom of 
the casings reached El. 90 to 95. The 
casings were then withdrawn. In the 
meantime, additional casings had been 
driven, 25 to 30 ft. deep, on staggered 
spacing with the first set, the intention 
being to make sure, in any case, of an 
impervious bridge between the corewall 
and the clay facing of the old dam. 

After all wash-boring casings had 
been grouted and withdrawn, test holes 
were put down, using a shot drill where 
the grouted layers were set up hard, to 
check results. The fill was found in 
general practically impervious down to 
30- to 35-ft. depth. Below this some 
water was lost from the casings. From 
Sta. 5-50 to 6-50, however, it was found 
that the first casings had stopped on 
boulders, mistaken for ledge, and in this 
section an additional row of casings was 
driven with the shot drill, through the 
grouted level and porous stratum below 
into fine sand, and were then grouted, us- 
ing thin rich grout and heavy pressures. 


The mixture varied from 1 part 
cement to 2 parts soil, to 1 cement to 
6 soil. Leaner mixes could be handled, 
but it was desired to fill the voids with 
material which, when set, would otfer 
fair resistance to erosion. The soil used 
was selected in the bank, by inspection, 
to approximate the characteristics of 
satisfactory mud-jacking soil, as re- 
ported by A. M. Wintermeyer in Public 
Works. It was a very fine red sandy 
loam, with considerable clay content. 
The bulk of the material would, it is 
judged, pass a 40-mesh sieve. Test 
samples set up very well with the cement 
proportions used, but the 1:6 mix was 
rather weak, about like dried clay. Very 
fine sand was tried, but it took too much 
cement to make it work at all and 
clogged badly in the pump. 

The fluidity of the grout was varied 
according to the character of the strata 
being grouted. Several casings seemed 
at times to be connected to an endless 
cavern (twice material was forced out 
at the downstream toe), and in these a 
mix of a consistency of thick gruel was 
pumped without much trouble. For aver- 
age conditions 40 to 50 per cent water 
content was used, depending largely on 
the richness of the mixture in cement. 

When pumping was suspended on a 
casing, it had to be lifted a few deet 
to avoid freezing into the grout. [If 
grout stood in a casing after it was 
uncoupled, it was flushed out with a 
hose. The pump and connections were 
taken apart and washed out twice daily, 
or whenever pumping was suspended for 
any length of time. 

It appears that, in grouting porous 
earth strata, little effect is obtained in 
sealing voids below the bottom eleva- 
tion of the pipe. They must be worked 
from the bottom up. 

A byproduct of the operation was 
about a 60 per cent reduction in the 
amount of normal leakage. Also a part 
of the remaining flow shifted about 50 
ft. downstream, coming up through 
seams in the red shale ledge. 

The over-all cost of the repair job 
was about $17,000, not including the 
water commissioner’s salary and en- 
gineer’s pay. The quantities were: 


SR, TORE aoneh 69 6 62e6 sess 2,750 
COE, DUNC Sas ch cc geek. vees Ces 7,377 
Soil for grout mix, cu.ft........... 20,000 


The unit costs were as follows, the 
figures being in each case the over-all 
cost applied to the number of units— 
that is, each unit cost times total units 
equaled total cost of job. 


Per foot of borings, drilled and 


grouted complete ..........++.- $6.18 
Per cu.yd. of set dry volume.... $17.00 
Per cu.yd. of fill treated, approx.... 83 


H. S. Sheldon, water commissioner, 
had personal charge of the work. The 
foreman and drill rig were furnished by 
the Acker Drill Co. The writer was 
called in on the leakage emergencies, 
and was retained by the water depart- 
ment to originate and supervise the 
method of repair. 
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Recent Sewage Plant Developments 
Call for Fresh Approach to Design Problems 





T casion is a most opportune oc- 


casion to take a birds-eye view of 

practice in sewage treatment. 
This is because of the surprisingly 
many developments during the last four 
or five years. No competent and con- 
scientious engineer can make use of a 
design for a sewage treatment plant pre- 
pared, say, in 1931, without revising it 
to include many new devices. There 
would be little change in the funda- 
mental principles or in the basic plant 
loadings, but the present day design 
would include new procedures for han- 
dling screenings, grease and sludge and 
would comprise a more economical and 
efficient plant through improvements in 
the design of many of the structures, 
the use of by-products and closer op- 
erating control. The relatively large in- 
crease in equipment for sewage treat- 
ment has added much to the task of the 
engineer who has to determine the de- 
sign and select and acquire for his client 
the many desirable items of equipment. 

A greater range in the degree of 
treatment is now available and this per- 
mits a closer coordination of the extent 
and cost of sewage treatment with the 
actual varying needs of the waterway 
receiving the effluent and with the 
strength and condition of the sewage 
to be treated. Thus, problems of design 
have increased during the past few years 
to include the selection and acquisition 
of equipment from a number of alter- 
nates and the adjustment of the extent 
of treatment to the needs of the com- 
munity so as to make the most reason- 
able use of the capacity of the natural 
waterway for assimilating sewage 
effluent. ‘ 

The development since 1930 is illus- 
trated by the following paragraphs 
briefly describing some of the new items 
of equipment, more or less following the 
flow of sewage through a treatment 
plant. 

Screenings were buried or occa- 
sionally incinerated and in large plants 
were difficult to dispose of. Several 
screenings grinders are now available 
which macerate or break up the screen- 
ings and return them to the sewage as 
suspended solids, as is being done at 
Baltimore, Grand Rapids and elsewhere. 
With this device finer screens can be 
more readily used. 

In larger plants, grit is now gen- 
erally removed by scraper mechanisms 
and the grit cleaned and sometimes 
washed. This type of grit chamber 
avoids close velocity control and the at- 
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® Screenings are macerated, 

grit is washed, grease is re- 

moved in many of the re- 
cently built plants. 


® Aeration tanks have been 
greatly widened, revolving 
sprinklers now are common, 
sludge gas is utilized in pow- 
er engines and vacuum fillers 
produce sludge cake of sur- 
prisingly low water content. 


@ Sludge incineration has 

been accepted and chemical 

treatment is definitely es- 
tablished. 


tendant loss of head thus reducing the 
cost of pumping and perhaps the amount 
of deep excavation. 

A recent step has been the introduc- 
tion of grease separation and removal 
tanks, generally between the grit cham- 
bers and preliminary sedimentation 
tanks. Such tanks were in use in Ger- 
many prior to 1930, but have only re- 
cently been included in this country. 


Round tanks now possible 


Prior to 1930 preliminary sedimenta- 
tion tanks were built square or rectang- 
ular in plan to fit the then available 
mechanisms for removing scum and 
sludge. Now round tank mechanisms 
have been adopted for several large 
plants, especially for final sedimentation 
in the activated-sludge method. 

The design of aeration tanks in ac- 
tivated sludge plants is quite different 
now. Up to 1930 the widest aeration 
tanks were 22 ft. (Wards Island, New 
York City). Recently several have been 
designed 30 ft. wide and the aeration 
tanks of the new Chicago Southwest 
project are to be 32 ft. 9 in. wide. - This 
increased width results in a material 
reduction in the amounts and costs of 
concrete, reinforcing steel, air piping, 
aeration plates and their appurtenances. 
In some designs, economies have been 
accomplished by substituting a control 
house for the long operating galleries 
for housing valves, meters and siudge 
wells. A number of new mechanisms 
for aerating and agitating sewage to 
produce activated sludge have been de- 
signed and given some use. 

Whereas five years ago most of the 





trickling filters were built with fixed 
nozzles for spraying the sewage effluent 
over the broken stone, now many more 
plants are designed with revolving or 
traveling distributors. Several feet less 
head is required by the revolving dis- 
tributor which often results in lower 
costs of excavation or pumping. 


Gas used for power 


In sludge digestion the outstanding 
development has been the much _ in- 
creased use of sludge gas for power. 
The first sizeable sludge gas engine in 
this country (so far as my records 
show ) was installed at Charlotte, N. C., 
in 1928. A few years prior to that 
time a sludge gas engine had been in- 
stalled at Birmingham, Eng., and there 
is now a capacity of more than 1,500 hp. 
at this plant. Today there are more 
than fifteen major sludge gas engine in- 
stallations in operation or under erec- 
tion at sewage treatment plants in this 
country. Two-thirds of the horse power 
required to aerate sewage can usually 
be developed in this way. 

The use of sludge gas has directed 
attention to the design of digestion tank 
covers and to the storage of gas. Some 
digestion tanks have been designed with 
gas holder covers; and in some large 
projects, fixed concrete covers are be- 
ing built with separate gas storage 
tanks. There are several devices for 
stirring the sludge in tanks having 
fixed covers. Thus, the possibilities in 
the design of sludge digestion tanks are 
much wider than five years ago when 
attention was pretty well limited to 
fixed covers with mechanical equip- 
ment of the Dorr or Hardinge type and 
to floating covers. Prior to 1930 prac- 
tically all heat insulation was provided 
by earth embankments around digestion 
tanks. In 1932 at Decatur, and in 1935 
at Madison, heat insulation was pro- 
vided by brick shells around the outside 
of the tanks to form an air space. 


Sludge dewatering 


A marked increase has been made in 
our knowledge concerning the opera- 
tion of mechanical devices for dewater- 
ing sludge, particularly the vacuum 
filter. At the present time mechanical de- 
watering of digested sludge or of raw 
sludge, with or without chemical treat- 
ment, is established as a useful item of 
equipment, particularly in the larger in- 
stallations. Sludge cakes with moisture 
contents from 80 down to 65 per cent 
can be produced in routine operation 
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with different kinds of sludge. Advances 
have also been made in centrifugal ma- 
chines for dewatering sludge and per- 
haps screenings, but have been used in 
routine operation in only one instance in 
this country. 

Greater dependability in the me- 
chanical dewatering of sludge and the 
difficulty in large plants of finding 
places for the disposal of large quan- 
tities of sludge has lead to much investi- 
gation into the incineration of sludge 
during the last few years. Experiments 
were conducted on a large scale at the 
West Side plant in Chicago which have 
lead to the adoption 
at the Calumet plant 
of a large installa- 
tion (75 tons of dry 
solids per 24 hours) 
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removing 85 to 92 per cent of the oxy- 
gen demand. 


Wide treatment range possible 


The chemical treatment plants at 
Dearborn and Perth Amboy are 
equipped with effluent filters of the 
Laughlin type. Originally designed to 
filter the effluent from chemical treat- 
ment, considerable study has been given 
during the last year to the use of such 
effluent filters with plain sedimentation, 
and tests along this line have been made 
at the small Coney Island testing sta- 


TYPICAL PROBLEM in sewage disposal for preliminary and intermediate treatment 
to meet seasonal variations in sewage and in stream 






variations in the characteristics of tl 
sewage due to such things as season: 
loads of industrial waste can be mo: 
economically provided for. This i: 
crease in the number of alternate ar 
rangements in a sewage treatment plan 
has greatly increased the amount of en 
gineering skill and work required fo: 
the best design of a sewage treatmen: 
plant. 

In addition to the foregoing major 
lines of development in the sewage 
treatment field, a great many relatively, 
minor but none the less important for- 
ward steps have been made. Such items 
should be noted a: 
the valuable work 


conditions. of the Sanitary Dis- 


trict of Chicago on 


Reis Raw sewage the selection and 
for drying and in- ite esaieilils : ebsaiees durability of paints 
cinerating the ex- . of disposal :- was’ for sewage treat- 
cess sludge from an pet ata , Alternates :- ment plant struc- 
activated sludge (¢) Grinding and (biMechan tail donc ed tures and the ac- 
plant. The heat =e companying speci- 
value of the dry sof a irfermtiert removal fications, the 


sludge is to be used 
with powdered coal 
for power produc- 
tion. A sludge in- 
cinerator of a dif- 
ferent type has ap- 
parently come into 
successful routine 
operation at Dear- 
born, Mich. 

Many factors 
during the last few 
years, including the 
availability of more 
and better equip- 
ment for handling 
and controlling 
sewage, chemicals 
and sludge, have 
brought about a 
considerable devel- 
opment in the chem- 
ical treatment of 
sewage. Chemical 
treatment plants are now in their third 
year of operation at Dearborn, Mich., 
and at Shades Valley, Birmingham, Ala., 
and, after a considerable adjustment 
effort, now appear to have reached a 
reasonably stable routine operation. 


Chemical treatment efficiency 


Plants for intermittent chemical treat- 
ment are under construction for the 
Coney Island district of New York City 
and for Waukegan, IIl., and have been 
approved for Minneapolis and St. Paul; 
one at Perth Amboy, N. J., went into 
operation in June, 1935. It has been 
found, under favorable conditions of 
operation and with sufficient quantities 
of chemicals, that chemical treatment 
can remove 75 per cent or more of the 
suspended solids and some 70 per cent 
of the total oxygen demand of the sew- 
age. It thus provides a degree of treat- 
ment intermediate between plain sedi- 
mentation removing 30 to 35 per cent, 
and trickling filters or activated sludge 






Atternates:- 
(@a)Rectangular tanks 
with scra| 
mechanisms 


(b)Round tanks 
with i 


Ordinary Conditions 


tion of the Department of Sanitation of 
New York City. If some form of efflu- 
ent filter becomes available for use with 
plain sedimentation, there will be avail- 
able still another intermediate step in 
sewage treatment. Thus, beginning with 
fine screens and passing on to plain 
sedimentation, plain sedimentation with 
effluent filters, chemical treatment with 
and without effluent filters, and the more 
complete methods of activated sludge or 
trickling filters, with chlorination where 
needed, the engineer can fit the degree 
of treatment more closely to the needs 
of the waterway receiving the effluent 
than was possible five years ago. Thus 
a development of the last few years and 
a likely trend in the future is the design 
of sewage treatment plants closely re- 
lated to the needs of the waterway re- 
ceiving the effluent, with a resulting 
better over-all efficiency and economy. 
Not only can the seasonal needs of the 
waterway for recreation, irrigation or 
low flow be more closely followed, but 


machonterns Sludge 
dis 1 
uncer 


adaptation of rate 
controllers from 
waterworks prac - 
tice to the control 
of sludge with- 
drawals from final 
settling tanks, the 
greater use of steel 
through the devel- 
opment of the weld- 
ing process and im- 
proved design of 
piping through the 





ordinary development of al- 
itions loys. 
No resume of the 
present status of 
; j : sewage treatment 
teas . a would be complete 
stream stream 


without reference to 


Condition With Infre 
Com a bi ue the much greater 
Seasonal Industrial Waste 


attention that has 
been given in the 
last few years to 
odor control. A marked reduction in 
odors can be made if covered struc- 
tures are provided where the sewage 
is first exposed at’ the treatment plant 
and the mixture of sewage gas and air 
is collected and deodorized. Some- 
times this trapping of the sewage gases 
is extended to the effluent conduits 
of the preliminary sedimentation tanks. 
It appears likely that the moderate aera- 
tion of the sewage provided in connec- 
tion with grease separation tanks tends 
to release some of the odorous gas from 
the sewage and thus to improve meas- 
ures of odor control which depend on 
trapping and deodorizing the gases re- 
leased during the first steps in sewage 
treatment. Such elimination or control 
of odors often permits the use of more 
centrally located sites and, as a conse- 
quence, a saving in the cost of intercept- 
ing sewers. 

The above illustration shows graphi- 
cally a typical problem in the sewage 
treatment field. 
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LASTING 
VALUES 


Where Some Cities 
Have Put Their PWA Money 


Shreveport, La., recently com- 
pleted this modern and mod- 
ernistic incinerator, using 
$180,000 of PWA loan and 


grant funds. 
Elevated water storage for : 


Spartanburg, S. C., is sup- 
plied by this new 14 mg. 
steel tank. 


Cleveland is using 
an $8,990,000 allot- 
ment for new sew- 
age facilities, in- 
cluding these sludge 
digestion tanks on 
the shore of Lake 


Erie. 
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tucket, R. I., will be housed in ; 
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4 Wilmington, Del., has provided new office 
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Discharge end of a 

i $2,360,000 drainage , 
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project involving Ca- 


i hokia Creek in East 
St. Louis, Ill. Pumps 
installed in this struc- 
ture will lift the 
water into the Missis- 
sippi River when it 
is at a higher stage 






than the creek. 
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Nationwide Control of 
Water Pollution Proposed 


Plan for the coordination of federal and state agen- 
cies, adequate control legislation and the creation 
of a demonstration unit on the Potomac River sys- 
tem recommended to National Resources Committee 


mendations directed toward a 
program of sound planning in 
nationwide control of water pollution 
have been submitted to the water re- 
sources section of the National Resources 
Committee by a special advisory commit- 
tee appointed December, 1934, to consider 
the several aspects of water pollution 
as a major element in the planned use 
and control of water resources. The 
primary object of the report, which has 
just been released, is to aid in estimat- 
ing the significance of pollution, so that 
policies can be formulated to promote 
a sound harmonization of water usage. 
The advisory committee of tech- 
nicians, chosen for their expert knowl- 
edge of the subject frqm various angles, 
consisted of W. B. Bell, Bureau of 
Biological Surveys, U. S. Department 
of Agriculture; Col. Glen E. Edgerton, 
office of Chief of Engineers, U. S. 
Army; A. C. Fieldner, Bureau of Mines, 
U. S. Department of the Interior; 
Elmer Higgins, Bureau of Fisheries, 
U. S. Department of Commerce ; Thorn- 
dike Saville, professor of hydraulic and 
sanitary engineering, New York Uni- 
versity; R. E. Tarbett, Public Health 
Service, U. S. Treasury Department; 
and Abel Wolman, Maryland State De- 
partment of Health. This committee 
assembled and analyzed an extensive 
array of data from which conclusions 
were drawn and recommendations made 
regarding the status of water pollution 
laws, the relation of pollution to 
standards of public health and other 
biological considerations, to industrial 
waste treatment and to the status of 
water quality. The following summary 
and comments have been abstracted 
from the report of the committee. 

Water Pollution Legislation—Changes 

in the laws of most, if not all, states 
are recommended to control water pol- 
lution effectively, and the following prin- 
ciples are held to be desirable for in- 
corporation in any new legislation: 

1. Adequate administrative control. 

2. Delegation of power to the admin- 
istrative agency to determine what 
constitutes the pollution prohibited 
by the statute, and to establish 
limits of pollution. 

3. Mandatory power, that is, power 
to compel the installation of suit- 
able works, and to force other ap- 
propriate action. 


)D resistin conclusions and recom- 


4. No limitation on the bonding or 
taxing power of municipalities 
with respect to work ordered by 
the administrative agency. 

5. Power to require the provision, 
through sewerage districts, sani- 
tary districts, or otherwise, of 
facilities that will enable munici- 
palities and industries to comply 
with the law. 

A survey of state agencies indicated 
that no appreciable demand exists for 
an extension of federal control over 
water pollution, but these agencies gen- 
erally are in favor of cooperative rela- 
tions with the federal government to 
obtain financial aid, to exchange re- 
search data and to coordinate local 
measures of control. The interstate 
compact method, although offering a 
hopeful means of dealing legislatively 
with regional problems of water utiliza- 
tion, has not been sufficiently tested to 
judge of its possibilities in the problem 
of pollution administration and control, 
the committee concluded. 

Pollution and Public Health—Public 
apathy and the cost of remedial measures 
are the basic causes of lack of progress 
in controlling water pollution. Accord- 
ing to the committee, 


“Sewerage systems are available to 
over half the population of the United 
States, or, in other words, to about 
68,000,000 persons . . The sewage 
from approximately 28,400,000 persons, 
or about two-fifths of the urban popu- 
lation, receives treatment; about half 
of it receives both primary and sec- 
ondary treatment. This indicates how 
large a proportion of the urban popu- 
lation disposes of sewage without treat- 
ment prior to discharge. Probably not 
all of it needs treatment, but a con- 
siderable part of it does.” 


Other Aspects of Pollution—Polluticn 
inimical to fish, water fowl and other 
wild life, involves large if indeterminate 
losses. Despite the great interest of 
sportsmen’s organizations, insufficient 
action has been taken to abate nuisances 
and abuses, or even to appraise the 
nature and extent of the effect of pol- 
lution. A sound and thorough educa- 
tional campaign in this field was advised 
by the committee. 


Industrial Waste—The prevention of~* 


pollution due to undesirable industrial 
wastes demands the active cooperation 
of industry because of the individual 
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methods of 
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treatment that are 
Industry wastes present a prob- 
lem that cannot be solved by general 
methods of treatment and 
wherever practicable, efforts should be 
directed toward recovery of valuable in- 
gredients from wastes, rather than solely 
toward treatment to render 
offensive. 

Quality of Water—Standards of 
water quality are used in this country 
only to a limited extent, and no gen- 
eral agreement exists as to the standards 
that should be applied to various waters. 
Studies for such standardization, es- 
tablishing limits of water pollution ap- 
plicable to various water uses, should 
be comprehensive in scope and should 
enlist the services of experts having spe- 
cialized experience in water pollution 
problems, and competent to evaluate 
the economics of the situation. 


neces- 


sewage 


them in- 


Recommendations 


In general, the committee concluded 
that any program of water pollution 
control should include agencies of the 
federal and state governments that are 
concerned with the matter and the 
branches of industry that are respon- 
sible in part for pollution or are seri- 
ously affected by it. An important de- 
tail of such a program involves the in- 
clusion, in the control organization, of 
regional authorities, metropolitan dis- 
tricts, or local abatement districts; to 
date such agencies have entered into 
such control to only a limited extent. 

In order to stimulate the construction 
of pollution abatement works, it is sug- 
gested that funds for the purpose be 
made available by the federal govern- 
ment to local public and private agencies 
on a grant or loan basis. Lacking any 
precedent for the designation of appro- 
priate bases for such allocation, the 
committee recommended the creation of 
a demonstration unit on a selected river 
system. Such a demonstration unit on 
an interstate river system of some mag- 
nitude, involving several states and the 
federal government, would be best suited 
for a demonstration of the possibilities 
of (a) better coordinated water pollu- 
tion control legislation in the several 
states, and between the states and the 
federal government, (b) more ade- 
quate administration procedure by state 
agencies, (c) the development of the 
legal and administrative procedure for 
regional or metropolitan pollution abate- 
ment authorities, (d) the coordination 
of municipal sewage disposal projects 
with state-wide or interstate projects, 
(e) clearing up unsolved problems of 
treating industrial wastes, (f) the ex- 
tension of cooperation with industry, 
and (g) the stimulation of public de- 
mand for adequate control of water 
pollution. 


Potomac River district 


The committee was of the opinion 
that the logical method of handling 
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problems of domestic and _ industrial 
waste pollution on any interstate stream 
is to consider the stream in its entirety 
so as to develop any program on the 
basis of the entire drainage area apper- 
taining thereto. Since experience in 
the legal, administrative, engineering 
and financial phases of such an enter- 
prise has so far not disclosed many of 
the precedents for action, it was recom- 
mended that a demonstration drainage 
basin unit be established for developing 
by trial and error the various solutions 
proposed. To make the most complete 
and valuable use of such a demonstra- 
tion unit, one preferably should be 
chosen which is sufficiently small in 
size to be flexible in adjustment, suffi- 
ciently close to Washington for con- 
sultation, negotiation and review, suffi- 
ciently well advanced in detailed major 
study and in which actual corrective 
field construction could be undertaken 
in the immediate future, at least on 
major parts of the work. The com- 
mittee, after carefully reviewing a num- 
ber of the possibilities, selected the 





Potomac River drainage basin as satis- 
fying all of the criteria suggested above. 

The Potomac River drainage basin 
would provide a proposed district of 
approximately 14,000 square miles, and 
it is sufficiently close to Washington to 
lend itself to careful and continued 


scrutiny. It contains a number of 
domestic sewage treatment problems 
which, although relatively small in 


size, have the same characteristics as 
larger undertakings elsewhere. Indus- 
trial wastes in the region are of con- 
siderable volume and cover practically 
all of the types which now confront the 
rest of the United States for solution. 
Coal mine wastes add another problem 
of general interest and, in a river regu- 
lating program designed for purposes of 
stream pollution control, offer an addi- 
tional problem to be studied. At cer- 
tain points in the stream, pollution has 
already reached the point of nuisance, 
and dissolved oxygen conditions on cer- 
tain stretches have become decidedly 
objectionable. The river has been care- 
fully studied by federal, state, local and 


Cold-Worked High-Strength Bars 
Tested for Concrete Reinforcing 


SPECIAL TYPE of concrete rein- 
A morcine steel new to this country 

but used in Europe since 1928 has 
been the subject of some tests recently 
carried out at Columbia University at 
the instance of D. B. Steinman, consult- 
ing engineer, New York. Known as 
Isteg steel reinforcement, it consists of 
two plain round bars twisted together 
cold. During the twisting operation the 
bars are also stretched, as their ends are 
held against longitudinal movement. The 
steel is thus cold-worked in both tension 
and torsion. Both yield and ultimate 
strengths are increased, the respective 
averages in these tests being 47.2 and 13.7 
per cent. ° 

With the further strength advantage 
resulting from the smaller diameter of 
comparable Isteg bars, these respective 
averages were increased to 63 and 23 
per cent. Bond values also were ap- 
preciably higher than for either plain or 
deformed bars. 

The program included, in addition to 
tension and cold-bend tests on the steel, 
load tests on rectangular and T-beams. 
The majority of the steel was structural- 
grade billet, but some comparative tests 
were made using intermediate-grade 
steel, which also gave satisfactory results. 
The Isteg bars were twisted together in 
174-ft. lengths, at room temperature, to a 
specified pitch of 12.5 times the diameter 
of a single bar. Concrete control cylinders 
averaged about 3,300 Ib. per sq.in. at 28 
days. 

As a part of the tension tests, strain 
measurements were taken, and the aver- 





ISTEG reinforcing formed by twisting to- 

gether two bars of ordinary-grade steel, 

thus cold-working them and raising both 
yield point and ultimate strength. 


age modulus of elasticity was determined. 
This was 30,124,000 for plain round rods 
and 22,854,000 for the Isteg bars. Asa 
result, it was concluded that the value 
of n for Isteg bars can be taken as three- 
quarters of the value used for the plain 
rounds, 

In the cold-bend tests in which the bar 
was bent through 180 deg. around a man- 
drel of single-rod diameter, none of the 
specimens showed any indication of 
cracking. No difficulty was experienced, 
and no appreciable displacement of the 
elements resulted when the end of the baz 
was bent into a hook. 

Ten reinforced-concrete beams 12x12 
in. in cross-section and of 9-ft. span were 
loaded at the third points, and stresses in 
the concrete and steel were measured. 
The percentage of steel reinforcement 
ranged from 0.5 to 1.25 per cent for the 
respective types of reinforcing bars. The 
plain round and deformed bars were de- 





industrial agencies for over 20 year 
and the four states involved have ha 
voluntary interstate agreements for 

number of years. 

A tentative program was prepare 
involving the expenditure of $15,000,00: 
on the Potomac River system, and i; 
was felt that the cost involved was suffi 
ciently low to be within the range o: 
federal participation. For the general ad 
ministrative control of this drainag: 
basin, it was recommended that an ad 
ministrative board of five members lx 
created, one each from the states of 
West Virginia, Pennsylvania, Maryland 
and Virginia, to be appointed by the 
governors of these respective states and 
to be approved by the National Re- 
sources Board. The fifth member of 
this administrative board should be ap- 
pointed by the National Resources 
Board. For purposes of direct contact 
with the National Resources Board, it 
was further recommended that the 
present advisory committee be consti- 
tuted the directive agency to consult 
with the administrative board. 


signed for a steel stress of 18,000 Ib. per 
sq.in., and m equal to 10. The respective 
values for the Isteg reinforcement were 
27,000 Ib. per sq.in. and n = 7.5. In one 
group of beams the concrete design stress 
was 700 lb. per sq.in. for plain round and 
deformed rods and, 1,015 Ib. per sq.in. 
for Isteg reinforcement. In another 
group the concrete design stress was 
1,120 lb. per sq.in. for beams with de- 
formed rods and 1,450 Ib. per sq.in. for 
beams with Isteg reinforcement. Dr. 
Steinman reports that for the first group 
of beams, those reinforced with Isteg bars 
had 28 per cent less reinforcing steel but 
proved 24 per cent stronger in ultimate 
load. Averaging the results from tests 
of groups 1 and 2, the beams with Isteg 
bars had 31 per cent less reinforcing steel 
but proved 9 per cent stronger in ultimate 
load. 

In so far as economy is concerned, the 
test results indicated that the maximum 
loads carried by the beams per unit of sec- 
tional area of reinforcing steel were in the 
ratio of 1.000:1.105:1.760 for the plain 
round, deformed and Isteg bars, respec- 
tively. Conclusions of a similar nature 
resulted from the T-beam tests. 

The test results further showed that 
beams designed with Isteg steel at 27,000 
Ib. per sq.in., together with a 15 per cent 
increase in concrete stress without reduc- 
ing the value of m, will have a higher 
factor of safety than beams designed with 
plain or deformed bars at 18,000 Ib. per 
sq.in. with the usually specified concrete 
stresses. Identical conclusions from tests 
made in leading European countries have 
formed the basis for official approwal of 
Isteg steel in various governmental codes, 
with these indicated increases in design 
stresses permitted. 
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Varied Methods of Public Cieansing 


Reviewed at International Congress 


Second International Congress for Public Cleansing Meets in Frankfurt am Main, 
Germany, Aug. 19-23, with twenty-three nations represented—Garbage and refuse col- 
lection and disposal in several countries discussed—Street cleaning equipment displayed 


held in England an_ international 

congress of municipal officials and 
sanitary engineers for the exchange of 
view on problems of public cleansing, 
street cleaning, garbage and refuse col- 
lection and disposal and related subjects. 
This year the second congress was held 
in Frankfurt am Main, Germany, Aug. 
19 to 23, with 23 states represented by 
more than 200 delegates. The United 
States was represented by William J. 
Galligan, assistant superintendent of 
streets, Chicago, chairman of the joint 
administrative board of the American 
Society of Municipal Engineers and the 
International Association of Public 
Works Officials, by Alfred E. Roche, 
president, International Association of 
Public Works Officials, and by the writer 
in his capacity as president of the Ameri- 
can Society of Municipal Engineers. 
Other representatives were George A. 
Soper, New York, and Robert B. Brooks, 
St. Louis. 

The international committee met on 
Sunday in advance of the formal meeting 
and determined tentatively that the third 
congress will be held in Budapest, 
Hungary, in 1938 under the chairman- 
ship of Alfred Ballo, director of the 
public cleansing department of Budapest. 

The states represented were: Algeria, 
Austria, Belgium, Bulgaria, Chili, 
Czechoslovakia, Danzig, Denmark, Fin- 
land, France, Germany, Great Britain, 
Holland, Hungary, Italy, Luxemburg, 
Mexico, Poland, Rumania, Spain, 
Sweden, Switzerland, United States. 

On Sunday evening, in the large hall 
of the Frankfurterhof, there was a gen- 
eral reception giving opportunity for 
delegates to mingle and to meet each 
other. This evening, with no set pro- 
gram, was perhaps one of the happiest 
events of the entire congress. It might 
well be copied at many of our annual 
engineering society meetings. 

The first formal session, on Monday 
morning, was given over to opening 
speeches and addresses of welcome. The 
retiring president, J. C. Dawes, In- 
spector of Public Cleansing, Ministry of 
Health, London, called to the presi- 
dential chair A. Schroder, Director of 
Municipal Conveyance Service of 


Brea YEARS AGO there was 


By Harrison P. Eddy, Jr. 


Consulting Engineer, Boston, Mass. 


Frankfurt am Main, at the same time 
presenting him with a diploma of 
honorary membership in the British 
Institute of Public Cleansing, a recipro- 
cation of the honor extended to Mr. 
Dawes by the German association on 
his appointment as president. 

In welcoming the delegates, Dr. Frick, 
the Reichs Minister under whose port- 
folio come both public health matters 
and municipal administration explained 
that the legal position with respect to 
public cleansing matters had been im- 
proved by the new German parish con- 
stitution. Under this new constitution 
only evidence of public need is required 
to make mandatory the establishment of 
such services as sewerage, refuse collec- 
tion and street cleaning. 

The Lord Mayor of Frankfurt, Dr. 
Krebs, followed Dr. Frick in welcoming 
the guests, presenting an amusing 
sketch on street cleanliness in Frankfurt 
from the time centuries ago when pigs 
ran about the streets at will and alder- 
men were forced to go to their meetings 
in wooden shoes because of the filth in 
the streets and were required to take off 
their shoes before the meeting to avoid 
carrying in the dirt, up to present days 
when the city is a model for cleanliness. 

Responding graciously in behalf of 
the English-speaking members, George 
A. Soper of New York, the dean of the 
delegation from the United States ex- 
pressed the conviction that the better 
understanding between individuals made 
possible by acquaintances made and re- 
newed at such conferences was leading 
to a better understanding among the 
countries represented. 

Dr. Schroder, in his _ presidential 
address on the hygienic and economic 
importance of public cleansing, reviewed 
some of the major stepping stones. He 
referred to the British Public Health 
Law of 1848 for combating epidemics, 
as the turning point in our fight against 
disease. He also emphasized the value 
of the work done by the associations 
of public cleansing, the British Institute 
of Public Cleansing, founded in 1898; 


the Dutch association, founded in 1907: 
and the German association founded in 
1912. (Subsequently Dr. Soper called 
attention to the work of the American 
cleansing society, known as the Inter 
national Association of Public Works 
Officials, which was organized in 1920, 
and the American Society of Municipal 
Engineers, organized in 1893). 


Street cleaning 


Alfred Ballo, Budapest, in a paper on 
street cleansing and snow removal, out- 
lined the fundamental requirements, in- 
cluding a sewerage system adequate to 
transport street-sweepings and snow; 
an unlimited water supply so that great 
quantities may at all times be available 
for flushing; that street widths should 
be divided into several strips for 
pedestrians, cycles, carriage-ways, and 
green borders. Carriage-ways, he said, 
in the interest of economy, should be 
strictly limited in widths to actual re- 
quirements, any surplus width to be in 
the form of green borders. He also 
advocated accelerating education in 
public cooperation in keeping waste 
matter off the streets and sidewalks, by 
laws permitting punishment of offenders 
on the spot by the police. The public 
humiliation would be effective. 

As dust-fixing agents for macadam 
roads, hygroscopic salts such as magne- 
sium or calcium chloride, are effective 
in climates where there is sufficient 
moisture in the hot summer air, accord- 
ing to Mr. Ballo, but this may be a 
costly practice; certain mineral oil dis- 
tillates have been found effective but 
experiments with tar oils, different oil 
emulsions, water glass, glue and starch 
products, have not met with much ap- 
proval. 

Mr. Ballo, reviewing snow removal, 
treated melting apparatus most briefly, 
merely stating that it is used in several 
cities, but is generally more costly than 
carting snow away. He stated also that 
portable narrow-gage railways are 
sometimes used. In closing, Mr. Ballo 
emphasized that local circumstances 


were of such importance that best re- 
sults could be obtained only by trial in 
each city, not by blindly following prac- 
tice in another city. 
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Mr. Glieber of Dresden disagreed 
with views expressed by Mr. Ballo in 
the matter of night street cleaning and 
stated that on account of the noise this 
must be done at night only when day 
traffic makes night cleaning imperative. 
He also urged great caution in the dis- 
charge of solid or dry material into 
sewers, as did Mr. Robinson of New- 
castle. Both of these speakers urged 
investigation before motorizing depart- 
mental equipment merely because it was 
the up-to-date thing to do. 


Refase collection 


In a paper on the collection of refuse 
in the United States Carl Schneider of 
New Orleans emphasized the difference 
in conditions in Germany and the United 
States, both as they affect the composi- 
tion of the refuse and the personal 
problems involved in collection. He 
stated that there seemed to be a slight 
increase in private contract collection of 
refuse, principally in our smaller com- 
munities. He also discussed separation 
of materials in the household and in 
collection, kinds of receptacles used, 
their capacity and location, frequency 
of collection, regulations for household 
treatment, and deplored the lack of 
enforcement of regulations for house- 
hold handling of refuse. 

Mr. Schneider regretted a lack of 
standardization and progress in design 
of collection vehicles in the United 
States. Approving New York City’s 
new designs, he said they are still far 
short of the dustless systems of Europe, 
although he admitted that the European 
vehicles designed for use with closed 
household container of uniform size are 
not adaptable to bulky American refuse. 

In closing he spoke favorably of the 
work of the Committee on Uniform 
Street and Sanitation Records of the 
I.A.P.W.O., with which the A.M.E. is 
now cooperating. 


Financing refuse disposal 


Mr. Ballo enquired as to experience 
in the financing of refuse disposal works 
in cities where it is difficult to secure 
funds for their construction. The writer 
outlined practice in this field in the 
United States as the country having 
most experience with contract disposal, 
taking up length of contracts, life of 
plant and cost of its amortization, 
sanitation, interest rates, ability to trade 
from day to day in materials salvaged, 
as supply, demand and prices fluctuate, 
the trend in contract versus municipal 
disposal, etc. Mr. Dawes said there is 
only one private plant in England. This 
has been in operation 30 years. He 
said that British towns have no diffi- 
culty in financing construction when the 
loans have been approved by the 
Ministry of Health. Mr. Noppen, 


Director of Public Cleansing, Amster- 
dam, stated that municipal disposal in 
Holland was preferable to contract dis- 
posal. 


Dr. Soper stated that studies 
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made two and one-half years ago in- 
dicated that municipal disposal in the 
Borough of Brooklyn would be cheaper 
than disposal by the contractor who had 
done all this work for the previous 
thirty years. 


Collection costs in France 


In France the cost of collection, ac- 
cording to Mr. Chalumeau, chief engi- 
neer of Lyons, varies from 7 to 15 
francs per tonne ($0.19 to $0.41 per 
ton), after eliminating low figures 
where work is not well done and figures 
where local conditions make the cost 
too high for general comparison. 

Mr. Chalumeau gave the average 
composition and the calorific value of 
refuse in seven French cities in spring- 
time as follows: 


piston; one in which the divided bod) 
is revolved vertically about a transvers 
horizontal axis, thus emptying the rea 
loading portion into the larger forwar:! 
storage portion; one in which the rea: 
door of the body which is hinged at th: 
top, is pushed inward by means of two 
levers worked by oil pressure; and one 
in which an elevator at the rear lifts the 
refuse into the body at the top, and a 
piston compresses the load. A number 
of these have racks around the top oi 
the body to permit carrying large 
objects. 

In connection with vehicles, it is im 
portant to consider the type of material 
which is to be handled. The principal 
value of these designs to those interested 
in American refuse collection, lies in 
their challenge to our ingenuity in de 
signing vehicles to meet our needs 


TABLE I—ANALYSES OF FRENCH REFUSE 


Glass 
Waste and Vegetable 

Towns Paper Rags Wood Metals China Bones Matter Dust 
Boulogne Sur Mer....... 2.52 10.5 Gis 11.5 9.8 0.85 ... 64,83 
SS a ee 1.1 2.4 2.1 2.1 1.8 0.6 Sc heirs 2 
NL GUC dincn cudeesuvetennd 8.56 4.30 0.56 6.84 oa 1.10 .. 78.50 
Ne ee Va Speen. a yee 12.6 5.34 1.42 1.43 5.85 1.14 i = 
MRE pig ct SOR as 11.3 3.1 1.4 1.9 2.1 2.1 ven, ae OO 
RIS SA are Coes 14.9 2.4 6.4 7 1.4 0.9 21. aos See 
Aix en Provence............. 5 4 4 10 4 1 ane ora 
Note: Calorific value of the refuse in the city of Lyons; 1490 calories. (Lower caloric value in the raw state, i e¢ 


with 39.3 per cent water). 


Mr. Chalumeau pointed out the 
wide variation in character of refuse 
in passing from Southern France to 
the North. A corresponding difterence 
is found in the United States. Night 
collection has been abandoned in France 
and collection hours are generally 
limited to from 6 to 10 am. This 
short day makes it desirable to use a 
vehicle which is adaptable to other uses 
during the balance of the day, a prac- 
tice which does not appear to be gen- 
erally feasible with us. 

Some French cities refuse to collect 
large objects such as discarded furni- 
ture, but generally they are collected. 
Refusal to collect such objects is an 
inconvenience and expense to the public 
(and frequently in the United States 
this material does not get removed from 
the premises unless the city does collect 
it.) This is a distinct disadvantage 
of the European “dustless” vehicles 
which can be loaded only through the 
small openings provided for the uniform 
dustbin. 


Refuse collectors 


In France and particularly in Paris, 
much attention is being given to de- 
veloping vehicles which shall be closed 
to prevent material from blowing about 
and which shall have mechanisms for 
compressing the refuse in order to get 
full loads. Types illustrated by Mr. 
Chalumeau include a simple moving 
floor in the bottom of the truck; one 
in which the entire cylindrical body 
revolves while helical vanes inside force 
the material to the front; one in which 
the refuse is pushed forward by a 


whic. will be useful, rugged and simple. 
Another ingenious plan of refuse col- 
lection, described by Mr. Chalumeau is 
the pneumatic pipe line. This is like the 
underground pneumatic mail tubes. 
Discharge shafts are about 60 meters 
apart. It is in use in three French 
towns. Mr. Chalumeau is about to in- 
stall this system in a hilly district in 
Lyons where vehicular collection would 
be difficult. He suggests that this 
method may be convenient in the older 
parts of some cities where the streets 
are narrow, crooked and badly con- 
gested with traffic. Dr. Soper stated 
that this method was once tried in New 
York City and also in New Jersey. 


Electric collector trucks 


Twenty-three communities in France 
now use electric trucks for collection. 
With gasoline at 1.9 francs per litre, 
the gasoline-propelled truck costs about 
75 per cent more than the electric 
truck to operate, including ordinary re- 
pairs, but not general overhauling. In 
competition over the same daily round 
of 21.5 km. where the conditions were 
exactly the same the gasoline truck 
gained 17 mirutes in hauling time, but 
lost 14 minutes in collection time. The 
time saved by the gasoline truck being 
thus only 3 minutes in an entire day’s 
work. 

Mr. Chalumeau closed with the sound 
advice to choose very simple solutions 
to questions of this sort, and such as 
permit of good substantial construction. 

Dr. Krause, in a paper on refuse 
collection in Germany stressed the im- 
portance of the household refuse con- 
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a -ainer and of a dust-free collection. He TABLE LL.—SIZE OF GERMAN CITIES USING DUST-FREE SYSTEMS 
A inted out the widespread use of the Inhabitants in Inhabitants in the towns equipped 
e lust-free systems as shown in the ac- Towas with Inhebitente a we ey pe 
‘ companying table. In addition to the Over 100,000 19,679,000 15,544,000 79.0 
: 164 German towns with a population of 3. Seee tees ena 44.8 
4 19,487,000, there are said to be 42 non- 5- 20,000 8,542,000 593.000 6.9 
‘ German towns using these systems. Total-over 5,000 36,758,000 19, 487,000 53.0 
é fable II shows the distribution of 
3 populations served in this manner and 
; indicates that 53 per cent of the coun- TABLE IIL GERMAN TOWNS USING EXCHANGE AND DISCHARGE SYSTEMS 
; try’s population in towns of over 5000 ie Number and per cent of the dust-fre-equipped towns 
: population is so served, aa Exchange system — Mischarge system 
3 Towns with Inhabitants equipped Number er cent Number Per cent 
: Dust-free collection of refuse Dove anne 3 : 23.5 26 (28-5 
There are two classes of dustless * 20°00 33 5 33 PH 90:5 
collection systems. In the exchange Total-over 5,000. . tos 22 13.4 142 86.6 
system the filled household receptable is 
exchanged for a clean, empty one, the 
filled containers being taken cunet e- 35-liter container (about 9 gallons) “is land is limited to three cities. Rotter- 
rectly to the _— of nen eee as a rule large enough to take the week’s dam's plant was built by Heenan and 
_ — . ane “ape vi wis refuse of one family”—that is ashes, Froude in 1912. Electricity is generated 
which it ts eugted = are “Y rubbish and garbage. and supplied to the town. In Amsterdam 
washed, In the discharge sem the In discussing English practice, Mr. electricity is generated in the piant 
covered household a. ae Se Ardern, City Cleansing Superintendent, which was put in operation in 1919. 
tied directly ma the collection vehicle Westminster, London, stated that the Amersfoort also has a mixed refuse 
. . gees ee ee are character of refuse is thought to be incinerator, built in 1933. Dordrecht 
; T hie nt ee ee = ee changing (probably somewhat toward officials expected that the construction 
using each of these methods. With re- that in the United States ) due to a of such a plant would be authorized at 
0 spect to the relative use of the two gradual change in house heating to a meeting held on Sept. 4. ; 
: systema the exchange system is, of electricity (since the installation of the While the above plants are all which 
course, the most sanitary, but its cost high tension “grid”) and to oil. Be- burn mixed refuse it is said that nearly 
i probably ameiantont greater. cause of the difficulty in controlling the all Dutch cities have a furnace for large 
Dr. Krause states that when a city type and condition of household con- objects such as cases, baskets and old 
|- lesires the use of uniform household ‘@iners towns are beginning to supply furniture. 
| Se - : : them, either free or below cost or on a A ; 2 
s containers (designed to fit the mechan- are eco Refuse disposal in England 
e isms of the “dustless” collection vehi- ‘™* = J aaa eta : : 7 ; ‘ 
: cles) it buys them and furnishes them In the past, Mr. Noppen said in his England's dean of public cleansing, J. 
to the public. Householders pay “about paper on refuse utilization in the C. Dawes, inspector of public cleans- 
h 10 per cent higher than the purchase Netherlands, municipal refuse found a __ ing, Ministry of Health, in a paper on 
% price. This increase serves for social ready market as a manure on lands re- the disposal of refuse, methods em- 
a purposes, Less well off people get claimed from the sea; in fact, some ployed in England and Wales, discussed 
d them at a reduced price or on install- districts were actually reclaimed by its comprehensively the five methods gen- 
‘s ments and paupers get them quite for use. Before sewerage systems were in- erally used. Perhaps his most signifi- 
c nothing.” He states also that introduc- stalled the fertilizing value of refuse cant statement, however, was “that in- 
ts tion of uniform containers is impossible was enhanced by the addition of feces, discriminate or the crude deposition of 
“" without compulsion. The latter will be the mixing taking place in pits in which — refuse on land is not regarded by us 
d readily secured in Germany since adop- the compost was formed. With the in- as a method (of disposal ) at all, but 
tion of the new parish laws of Januar stallation of —,, synems and the the negation of oe. This practice, he 
Y 30, 1935 P z y development of cheap artificial fertil- says, cannot be justified on sanitary 
‘ The pe ettiis cn izers it became more difficult to get rid grounds. ; 
financed by charges based on the num- of refuse in this way. During the war ; He also emphasized that there is no 
bet of edutiiieers. or of rooms, or the when artificial fertilizers were difficult single best method for all communities 
ce frequeney of collection or on a value to secure, a demand again arose, but it but that there is always a best method 
mn. basis such as the ground rent, the pre- - immediately dropped. Nevertheless, in for every community and that the art 
-e, | war rental value or the buildings tax some cases waste land is still improved of sanitary and economic disposal is 
ut 5 q by the use of refuse. In the case of the to discover this method. 
“ic 3 Fuel experiments capital city, the Hague, the refuse of The use of controlled tips has in- 
e- : nearly one half million people is per- creased rapidly. In this method the 
In 4 Dr. Krause states that the necessity mitted to rot, is then screened and sold refuse is deposited in a layer not over 
nd | to reduce imports due to the falling off as manure. Mr. Noppen stated further 6-ft. thick and is each day thoroughly 
re _ in exports has resulted in experiments that because of the presence of traces covered with a layer of earth at least 
ick ) with trucks burning local fuels. Trucks of metals it is also suited to combat 9-in. thick. If the material covered at 
om + using these fuels were on exhibition, certain crop diseases. any one time is “mainly fish, animal or 
ihe | including wood gas and charcoal gas Dumping at sea is practiced only by other organic refuse” it should be cov- 
ng | generated on the truck, and compressed one town, Den Helder (pop. 34,000)— ered immediately with at least two feet 
y’s | propane and methane. It is understood probably because of Holland’s tradi- of earth or other suitable material. The 
; > that federal order has now made it tional good-neighbor policy and the refuse as deposited “must be packed 
ind | compulsory for cities to limit the pur- knowledge that much would wash back very tightly. There must be no cavi- 
ons | chase of new vehicles to those using on the beaches of neighboring towns. ties.” The tipping face must be limited 
as ~ these fuels; similar orders are reported Dutch refuse, as that in other Euro- to a number of narrow faces—prefer- 
on. » to have been issued recently in Italy. pean countries, is changing in character ably not over 20-ft. long. These “fin- 
use In comparing. American and German and contains much more paper than gers” of earth-surrounded refuse form 
on practice it is significant to note Dr. formerly. individual cells in which the organic 
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by the thermogenic organisms present in 
the organic matter. The temperature of 
the mass rises rapidly, stays at a high 
point for 10 to 30 days and then grad- 
ually falls. A peak of 150 deg. F. is 
aimed for. Usually six to twelve months 
elapse before the refuse becomes stable. 

In adapting this process to American 
refuse, consideration should be given to 
the radical difference in material and the 
high cost of American labor. 

The separation and incineration proc- 
ess means broadly the removal of fine 
dust by screening and the incineration 
of the tailings. Separation, however, 
can be carried further to include salvage 
of articles of some value. The fine dust 
(below ¥s-in.) in London refuse runs 
as high as 28 per cent of the total in 
winter, frequently has a high moisture 
content and low calorific value. Some 
times it is used on heavy land, where its 
physical effect is useful, and for filling 
low land. Large quantities are used in 
making the “London stock brick.” Per- 
haps the chief value of separation is in 
reducing the capacity required in the 
subsequent incineration equipment. 


Power from refuse 


To one who has followed English in- 
cineration experience for a number of 
years, the most interesting part of Mr. 
Dawes’ paper is his discussion of gen- 
eration of steam and electricity. He 
states “the promise of a substantial in- 
come from steam supplied to the elec- 
tricity department has not materialized 
in all cases and the time has arrived 
when electrical engineers in charge of 
municipal electricity works are luke- 
warm about combined refuse disposal 
and generation plants. They hold that 
the difficulties associated with joint 
plants often outweigh the advantages 
and generally they have good grounds 
for this attitude.” In some cases, how- 
ever, steam is still sold for electricity 
generation, for use in industry, for sew- 
age pumping and for heating the water 
in public baths. The present average 
price is about one shilling (25c.) per 
1,000 lb. of steam. The big Glasgow in- 
cinerator dealing with 750 tons of ref- 
use per day produces 300 units of elec- 
tricity per ton of refuse or 225,000 units 
per 24 hours. The selling price “does 
not exceed 0.3d (6c.) per unit.” 

The pulverization process consists of 
putting the entire refuse except metals 
through a hammermill crusher and the 
ultimate use of the material on farming 
land. Perhaps its agricultural value is 
more physical than chemical although it 
is said to possess a low fertilizing value. 
The cost of pulverizing is said to be 
about $1.00 per ton to which must be 
added transportation to farms. While 
the Ministry of Agriculture issued a 
circular favorable to pulverized refuse 
some time ago, there is littlke demand 
for it. 

Disposal into the sea is now practiced 
by only six towns, although formerly 
there were more using this method. 


Dumping is permitted in one case at a 
point 3 miles out but in the other cases 
about 20 miles out. The depth of water 
must be 40 fathoms (240 ft.). The prin- 
cipal objection is the return of floating 
refuse to shore, but other troubles are 
inability to go to sea in stormy weather 
with consequent nuisance at the dock, 
and inability in calm weather to dis- 
charge refuse through hopper gates in 
the bottom of the vessel. 


Refuse disposal in Italy 


In his paper on utilization of refuse 
in Italy, G. Rodella points out that in 
certain epidemics of contagious disease 
in cities, there have been no outbreaks 
in the suburbs in which the refuse of 
the cities had been disposed of by use 
in agriculture. He then furnished some 
statistics concerning composition and 
calorific value of Italian refuse. 

In parts of Italy where the soil con- 
tains much clay and lime and where 
there is little livestock there is some 
demand among farmers for city refuse 
both as a fertilizer and as a means of 
giving warmth to the soil (by fermen- 
tation) for early crops and in green- 
houses. 

He refers also to several methods 
which apparently have been tried only 
on an experimental scale. Among these 
is the patented process of Prof. Lo 
Monaco for improving the refuse for 
agricultural purposes by incineration 
and impregnation of the residue with 
chlorine—said, by the inventor, to en- 
hance the growth of plants. 

Dr. Rodella lists about a dozen cities 
which use the Becarri process of fer- 
mentation. As practiced in Italy, the 
cells are generally 2.5 by 3.5 m. ar- 
ranged on the interior so that air cir- 
culates throughout the mass. The tem- 
perature of the refuse charged is about 
25 deg. C., after 5 days it reaches 40 
deg. C. and after 25 days 75 to 80 deg. 
C. Fermentation continues about 35 
days. The value of the resultant hu- 
mus is greater if it has been soaked 
with “liquid manure” before closing the 
cell. An average analysis is: 


Per Cent 
i. See een ee ee ee 1.02 
Phosphoric anhydrite ..... 0.29 
PURSUED: 5... i ows te eee 0.72 


There are two Grasselli methods of 
fermentation, one of simple fermenta- 
tion in the open, lasting about 5 min- 
utes, with activity increased by con- 
trolling the moisture by wetting with 
water and by drainage; the other is per- 
haps really an adaptation of the Becarri 
method in which the refuse is mois- 
tened with “dung water” before closing 
the cell and the air is drawn out from 
the bottom by a vacuum pump. 

In Reggio Calabria (pop. 60,000) 
there is a fermentation plant using 
“Boggiano Pico” towers—really a 


modification of the Becarri process. In 
these towers an attempt is made to 
hasten the Becarri fermentation by 


blowing air into all parts of the toy 
after an initial period of anaerobic 
mentation lasting 8 days. 

In Genoa (620,000 pop.) Milan (1,00 
000 pop.) and in several smaller cit 
plants are in use for preparing refu 
for agricultural use by crushing. 
this way, the material becomes m: 
homogeneous; the decomposition is ( 
layed for a few days (3 to 5) whi 
permits transport to the farms before t! 
heating value is lost; odor is said to | 
changed from that characteristic of r 
use to a stable odor; and the moistu 
penetrates through the mass thus elin 
nating the dust. Larvae of flies ha) 
never been found in storage heaps of t! 
crushed refuse. In storage heaps t! 
temperature rises quickly to 50 to (\) 
deg. C. while the outside air varices 
between 4 and 12 deg. C. Experiment: 
show that when stored in heaps tl 
greatest temperature is found at 30 cn 
below the surface. B. coli in sealed glas- 
tubes inserted in the heaps at about 5) 
cm. have proved sterile with few ex 
ceptions after 24 hours, and completel, 
sterile after 48 hours, while controls a: 
atmospheric temperature were still aliv: 
at 10 days. 

Incineration is reappearing in Italy 
Twenty-five years ago, people had hope- 
of utilizing heat from incineration of 
refuse and some plants were built fo: 
this purpose, but closed down when it 
was discovered that much additional fue! 
was needed to burn the refuse and th: 
heat produced was neither constant no: 


‘great. Dr. Rodella adds that towns 


without considerable gardens and fields 
nearby will have to adopt incineration 
sooner or later—after they have real- 
ized “how important the disposal oi 
refuse is all the year round.” 


Vehicle display 


One day of the congress was given 
over to the demonstration of vehicles 
in which the vehicles passed in review 
before a grandstand with a short 
demonstration and broadcasts of their 
characteristics in English, German and 
French. While the equipment was all 
for public cleansing, perhaps its most 
interesting feature was the fuel used 
which included wood gas and charcoal 
gas generated in retorts on the vehicle, 
compressed methane and propane. 

As in all international congresses 
much time was lost due to the neces 
sary translations of introductions, ab- 
stracts and discussions. In planning an- 
other international congress, it would 
be of great value to insist that all papers 
prepared be presented a sufficiently long 
time before the conference in order that 
preprints can be prepared and delivere: 


to all delegates before their departure 


from their own countries. In this way 
an opportunity is provided for reading 
the papers and participating in the dis- 
cussion. Unfortunately at Frankfurt th: 
papers were not available until the meet 
ing began and the discussion lost muc! 
value on this account. 
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Tennessee Valley Authority 


Adopts Labor Relations Policy 


Comprehensive program in which employees have the right to organize for collective bar- 


HE Tennessee Valley Authority, which probably 
employs directly more construction labor than any 
other organization in the country, has established 

a comprehensive labor relations policy, effective Aug. 28, 
1935. Employees are to have the right to organize and 
to select representatives of their own choosing for the 
purposes of collective bargaining and employee-manage- 
ment cooperation. Membership in employee associations 
will be entirely voluntary, and no employee is to suffer 
discrimination because of membership or non-member- 
ship in any such organization. 

In announcing the policy the board of directors of 
TVA recognizes that the Authority is an agency of the 
United States government, and as such the employee 
relationship of the Authority must conform to national 


gaining is established by TVA in statement of policy and by provisions for administration 





policy, and the federal government must be in final con- 


trol. Subject to these conditions, TVA has established 
governing principles upon which a progressive program 
of employee relations may be based. The policy, as 
it is now formulated, is regarded as an initial effort only, 
and is subject to growth and change in the light of 
experience. 

The Authority will support as favorable labor stand- 
ards and employment conditions as are consistent with 
the national welfare. The labor relations policy will find 
detailed expression in specific rules and regulations gov- 
erning labor standards, rates of pay, classification, hours 
of work and employment conditions, as well as in 
memoranda of understanding. 

The statement of policy follows in full: 


1 An obligation rests upon every mem- 
ber of the management and supervisory 
staff, as well as upon each supervised 
employee of the Tennessee Valley Au- 
thority, to render honest, efficient and 
economical service in the performance 
of his duties. Organizations and asso- 
ciations of supervised employees and of 
the supervisory and management staff 
are likewise subject to this obligation. 


2 Members of the management and su- 
pervisory staff and the supervised em- 
ployees of the Tennessee Valley Au- 
thority together comprise an organiza- 
tion for public service. The whole- 
hearted cooperation of all members of 
the organization in carrying out this 
Policy and the Tennessee Valley Au- 
thority Act is essential to attain the ob- 
jectives of the Authority. 


3 For the purposes of collective bar- 
gaining and employee-management co- 
operation, employees of the Authority 
shall have the right to organize and 
designate representatives of their own 
choosing. In the exercise of this right 
they shall be free from any and all re- 
straint, interference, or coercion on the 
part of the management and supervisory 
staff. This paragraph shall not be con- 
strued to limit the rights of employees 
to organize for other lawful purposes. 


4 No employee of the Authority and 
no one seeking employment shall be re- 
quired as a condition of employment, 
transfer, promotion, or retention in ser- 
vice to join or to refrain from joining 






The Policy in Detail 


any organization or association of em- 
ployees. 


5 There shall be no discrimination 
against representatives of employees of 
the Authority nor shall employees suf- 
fer discrimination because of member- 
ship or non-membership in any organi- 
zation or association of employees. 


Majority selects representatives 


6 The majority of the employees as a 
whole, or of any professional group, or 
craft, or other appropriate unit, shall 
have the right to determine the organi- 
zation, person or persons who shall rep- 
resent the employees as a whole, or any 
such professional group, or craft, or 
unit. If a dispute shall arise among em- 
ployees as to who are the duly author- 
ized representatives of the employees in- 
volved, the Personnel Division of the 
Authority, which shall include a labor 
relations staff, shall investigate such a 
dispute and attempt to adjust it on its 
merits. In the adjustment of such a 
dispute the Personnel Division may, if 
the parties agree in writing, conduct an 
election to determine the duly authorized 
representatives of the employees in- 
volved. In the conduct of such an elec- 
tion the Personnel Division shall desig- 
nate the persons who may participate. 
Should the Personnel Division be un- 
able to adjust the dispute either party 
shall be free to invoke the services of 
the National Labor Relations Board. 


7 Disputes between an employee and 
the management growing out of griev- 
ances or out of the interpretation or ap- 
plication of the published rules and 
regulations of the Authority governing 
labor standards, rates of pay, classifica- 
tion, hours of work, employment con- 
ditions, and the like, shall be handled 
by the employee or his representative 
through established supervisory chan- 
nels, up to and including the designated 
chief supervisory officer concerned, as 
defined from time to time by the proper 
administrative officers. Failing prompt 
and satisfactory adjustment, the em- 
ployee or his representative may appeal 
the dispute to the central office of the 
Personnel Division for investigation 
and adjustment. 


8 Hourly and annual rates of pay shall 
be determined on the basis of occupa- 
tional classification to assure compa- 
rable rates for comparable’ work. 
Schedules of such rates shall be pub- 
lished and made available to all em- 
ployees. The division of occupations 
into classes of work shall give due and 
adequate recognition to intelligence, 
skill, training, and experience. The 
classification of occupations into classes 
and grades of work need not be bound 
by traditional rules and customs. The 
allocation of jobs or positions to 
scheduled grades shall be upon the basis 
of the duties to be performed. In the 
classification of annually rated positions 
due regard will be given to standards 
of classification and rates of pay pre- 
vailing in the classified federal service. 
No discrimination in occupational classi- 
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fication or in rates of pay shall be made 
on the basis of sex or race. 


9 The regular hours of employment of 
all hourly rated employees shall be 
bulletined by kinds of employment or by 
services at each place of employment. 
Such bulletins shall indicate how these 
hours may be worked in any twenty- 
four hour period. One, two, three, or 
four shifts may be worked on any kind 
of employment or service at each place 
of employment. The regular hours of 
employment shall not exceed eight in 
any twenty-four hour period. All work 
of hourly rated employees shall be so 
organized as to provide at least one day’s 
rest in seven. Whenever feasible such 
day of rest shall be Sunday. All author- 
ized overtime worked in excess of, eight 
hours in any one working day shall be 
paid for at the rate of time and one- 
half. Any hourly rated employee re- 
quired to work on Memorial Day, 
Fourth of July, Labor Day, Thanksgiv- 
ing Day, Christmas, or on his desig- 
nated day of rest, shall be paid at the 
rate of time and one-half. The super- 
visory and management staff and the 
supervised employees are expected, as 
a matter of good management and effi- 
ciency, to make every possible effort to 
minimize overtime and to conform to 
the schedule of bulletined hours. Failure 
to obtain reasonable compliance with 
the schedule of bulletined hours to as- 
sure elimination of excessive overtime 
will be interpreted by the Board of Di- 
rectors as indicative of inefficient super- 
vision and workmanship. 


10 The regular hours of employ- 
ment of all annually rated employees 
shall be bulletined by kinds of employ- 
ment or by services at each place of 
employment. The regular hours of em- 
ployment shall not exceed eight in any 
twenty-four hour period. All work of 
annually rated employees shall be so 
organized as to provide at least one 
day’s rest in seven. Whenever possible 
such day of rest shall be Sunday. All 
authorized overtime worked either be- 
fore or after regular bulletined hours 
shall be recorded and accumulated as 
earned annual leave, to be taken in ac- 
cordance with the regulations govern- 
ing annual leave. Any annually rated 
employee required to work on Memo- 
rial Day, Fourth of July, Labor Day, 
Thanksgiving Day, Christmas, or on 
his designated day of rest, shall be al- 
lowed to accumulate such time as earned 
annual leave to be taken in accordance 
with the regulations governing annual 
leave. 


11 During periods of marked unem- 
ployment, hours of work will be kept 
as few as consistent with efficiency in 
production and reasonable minimum in- 
come, 


12 The desirability of giving advance 
notice before reducing forces is recog- 
nized. 


13 Appointments to the service of the 


Authority will be made on the basis of 
merit and efficiency as determined by 
such factors as intelligence, ability, 
skill, training, and experience. Promo- 
tion, demotion, transfer, retention in, 
or termination of, service with the 
Authority will be made on the basis of 
merit and efficiency, having due regard 
for length of service. No test of po- 
litical belief or affiliation will be re- 
quired of any employee or considered in 
his appointment, promotion, demotion, 
transfer, retention in, or termination of, 
service with the Authority. If an em- 
ployee, who is doing the best work he 
can in good spirit, is found to be un- 
suited for the tasks to which he is as- 
signed, an earnest effort shall be made 
to place him at other work for which 
he is better suited. Because it is in 
accordance with sound public policy 
that all work shall be done by those 
who can and will do it best, it shall 
be the policy of the Tennessee Valley 
Authority to add to its staff those who 
will distinctly raise its standards of 
work, and to offer equal opportunities 
for raising standards to employees al- 
ready in the service. Employment in a 
position is not a vested right to be re- 
tained primarily because of possession, 
but only if quality of service justifies 
continuance of employment. 


14 No person under sixteen years of 
age shall be employed by the Authority. 
No person under eighteen years of age 
shall be employed by the Authority in 
a hazardous occupation. 


15 Appointments to the service will 
not be made when such appointments 
involve nepotism as defined by the 
Board of Directors of the Authority. 


16 Supervisors may, for just cause, 
terminate the service of any employee 
under their supervision, and such ter- 
mination shall separate the employee 
from pay status. In so doing, the super- 
visor shall state the cause for termina- 
tion in writing. A copy of the written 
notice stating such cause shall be sent 
to the Personnel Division and to the 
employee upon request. No employee 
shall be discharged from the Authority, 
however, without the approval of the 
Personnel Division subsequent to a fair 
hearing if requested by the employee 
or his representative within ten days 
of the effective date of termination. 


17 Adequate personnel and _ service 
records shall be kept for every employee 
in order that recorded data may serve 
as a basis for appraisal of merit and 
efficiency. 

18 The Authority will endeavor to 
make adequate provision for the safety 
and health of employees at their places 
of employment. The management and 
supervisory staff will endeavor to place 
employees in such tasks as fall within 
the limits of their physical powers, so 
far as these can be reasonably ascer- 
tained. 


19 In accordance with Section 3 of the 
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Act creating the Authority not less th: 
the rate of wages for work of a simil: 
nature prevailing in the vicinity sha 
be paid to laborers and mechanics. | 
the event any question arises as to wh; 
are the prevailing rates of wages, whic 
question cannot be settled by conieren 
between the duly authorized represe: 
tatives of the employees and the Au 
thority, it shall be referred to the Se 
retary of Labor for determination, an 
the decision of the Secretary shall bh 
final. In the determination of such pri 
vailing rate or rates, due regard sha! 
be given to those rates which have bee: 
secured through collective argreemen: 
by representatives of employers and 
employees. 


20 All contracts to which the Au- 
thority is a party and which require 
the employment of laborers and mechan- 
ics in the construction, alteration, main- 
tenance, or repair of buildings, dams. 
locks, or other projects shall contain 
a provision that not less than the pre- 
vailing rate of wages for work of a 
similar nature prevailing in the vicinity, 
shall be paid to such laborers or me- 
chanics. 


21 Schedules of rates of pay, whether 
hourly or annual, shall be published and 
remain in force and effect until revised 
or modified as _ provided herein. 
Schedules in effect will be open for re- 
vision not more often than once each 
calendar year. Proposed revisions will 
be investigated and studied by the Per- 
sonnel Division in conference with su- 
pervisors and employees or their duly 
authorized representatives. Any re- 
quests for revisions of established rates 
of pay submitted during the year and 
not later than November 1, will be con- 
sidered and acted upon by the Board of 
Directors of the Authority before the 
end of the calendar year. Published 
schedules of rates of pay shall designate 
the minimum rate for hourly employees 
and the minimum rate for annual em- 
ployees below which no occupation will 
be classified. Provision may be made for 
special rates of pay for partially dis- 
abled persons or for intermittent ser- 
vice. 

22 Rules and regulations defining la- 
bor standards and conditions of employ- 
ment, generally applicable to the em- 
ployees of the Authority, other than 
rates of pay and occupational classifi- 
cations, will be adopted, modified, or 
amended from time to time and there- 
upon published. At least 30 days pub- 
lished notice shall be given of any pro- 
posed new rule or change in established 
rules. No new rule may be adopted or 
existing rule changed until the duly 
authorized representatives of employees 
have had reasonable opportunity to con- 
fer- with the supervisory staff and th: 
Personnel Division. 


Concluding statement 


As a further development of thi 
Policy the Board of Directors looks for 
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ward to the establishment of joint con- 





ferences between the duly authorized 
representatives of the supervised em- 
ployees and the supervisory and man- 
wement staff for the purpose of 
systematic employee - management co- 
peration. The Board recognizes that re- 
sponsible organizations and associations 
‘§ employees are helpful to such coopera- 
tion. It is suggested that such joint 
cooperative conferences might well de- 
vote themselves to furthering the ob- 
jectives for which the Tennessee Valley 
Authority was created. In so doing 
these conferences might consider such 
matters as the elimination of waste in 
construction and production; the con- 
servation of materials, supplies, and 
energy; the improvement in quality of 
workmanship and services; the pro- 
motion of education and training; the 
correction of conditions making for 
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grievances and misunderstandings; the 
encouragement of courtesy in the rela- 
tions of employees with the public; the 
safeguarding of health; the prevention 
of hazards to life and property; the bet- 
terment of employment conditions; and 
the strengthening of the morale of the 
service. In the achievement of these 
objectives, it will not be desirable for 
these cooperative conferences to attempt 
to adjust individual disputes either 
among employees or between the em- 
ployees and their supervisors, it being 
the intent of this Policy to adjust these 
matters promptly as elsewhere provided. 
When the other features of this Policy 
are satisfactorily translated into prac- 
tice, the Board will stand ready to con- 
sider plans prepared jointly by super- 
vised employees and the management by 
means of which these joint conferences 
may be established. 


High-Speed Tunnel Driving 


in Soft Material at Pasadena 


Heading advance through sand and gravel exceeds 2,000 
ft. per month in 13-ft. aqueduct distribution tunnel 


HE Pasadena tunnel is part of a 
150-mile distribution system being 
built by the Metropolitan Water 
District of Southern California to de- 
liver to member cities water brought 
through the Colorado River aqueduct. 


Entirely within the city of Pasadena, 
the tunnel is 12,000 ft. long and extends 
easterly from an access portal in Ar- 
royo Seco near Pasadena’s celebrated 
Rose Bowl; the greater portion of the 
bore is under Mountain St., one of the 


FIG. 1—ADVANCING the heading in the Pasadena water tunnel. 
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city’s east-west thoroughfares. 
)to 80 ft. Work 
\rroyo Seco portal began Feb. 21 


and such rapid progress has been n 


cover ranges trom 3 


despite the frequent changes of crew 
necessitated by the 30-hour week limita 
tion that, by the middle of August, 73 
per cent of the total length of the tunnel 
had been driven. 

Five 
men each, were organized 
crew works four 74-hour shifts pet 
week—a total working time of 150 hours 
in each 7-day period. Progress for 
May, June and July was 1,328, 1,795 
and 2,002 ft. respectively ; for the 31-day 
period from July 16 to Aug. 15 in 
clusive the total progress was 2,106 ft. 


separate crews, averaging  <U 


and each 


3y shifts the averages for May, June 
and July were 14.9, 21.1 and 23.3 ft 
respectively. The average per shift for 
the total length driven to Aug. 15 was 
17.3 ft. An average daily progress of 
80 ft. was made from July 22 to July 


27 inclusive, with a maximum of 93 ft. 


on July 22 
The engineers in charge modestly 


ascribe this remarkable progress chiefly 
to the favorable conditions encountered. 
The tunnel crosses an alluvial fan or 
ancient delta cone which was deposited 
in a series of irregular layers by a long 
succession of flash floods. 
vary in thickness and in character of 
material, but in general they consist of 
a damp, partly cemented and well-com- 


These layet : 






mber Spreaders 
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Section Showing Stee! Ribs 


Seetion A-A 








FIG. 2—CROSS-SECTION of Pasadena 
tunnel, showing general dimensions and 


details of steel ribs. 


pacted alluvium, mainly sand and gravel 
with some clay lenses and a_ few 
boulders up to 10 or 15 in. in diameter. 
This. material is easily excavated with- 
out the use of powder and usually stands 
well with a small amount of lagging be 
hind the steel ribs used for temporary 
support. 

The tunnel section is circular in 
shape, and to give the desired diameter 
of 10 ft. inside the lining the excavated 
section is made 13 ft. 3 in. wide at the 
spring line. The design provides for a 
reinforced-concrete lining, to withstand 
a maximum hydraulic head of 100 ft. 
The minimum lining thickness is 104 
in. in walls and arch and 9 in. in the 
invert. Specifications require that 
temporary supports consist of steel ribs, 
usually 4 ft. apart, with timber lagging. 
Each steel rib comprises two lengths of 
5-in. 10-Ib. I-beams pre-rolled to fit the 
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tunnel section and bolted together at 
the crown of the arch. 

The full-face method of advancing 
the heading has been followed. The nor- 
mal procedure after placing a steel rib 
is to drive by hand 2x10-in. poling 
boards 9 to 10 ft. long over the crown 
of the arch as a means of supporting the 
tunnel roof for a few feet ahead. The 
poling boards are inclined away from the 
tunnel section at a sufficient angle to 
provide space for the next steel rib. In 
the tighter formation ten or twelve pol- 
ing boards are sufficient, while in the 
looser material it often has been neces- 
sary to continue them around the arch 
down as far as the spring line. 

The face of the tunnel is next broken 
down with pneumatic spaders, and the 
loose material is loaded into cars by a 
mucking machine. Muck is hauled from 
the tunnel in cars specially designed to 
fit the tunnel section. The cars have a 
capacity of 54 cu.yd. and operate on 24- 
in. track. Six-ton battery locomotives 





are used for hauling the muck trains, 
which dump into 250-yd. storage 
bunkers at the portal. From the bunkers 
the discharge is by gravity into trucks. 

Switching of cars at the mucking ma- 
chine is accomplished with minimum 
delay by the use of a California jump 
switch, a portable combination of sid- 
ing and switch superimposed on the 
main track leading to the face. As used 
in this tunnel, the switch is 90 ft. long 
and can accommodate eight empty cars 
on one track, leaving the other track 
open for loaded cars. 

F,. E. Weymouth is general manager 
and chief engineer of the Metropolitan 
Water District of Southern California. 
R. B. Diemer is distribution engineer, 
and G. E. Baker is resident engineer on 
the Pasadena tunnel: The contract for 
driving this tunnel is being carried out 
by L. E. Dixon Co., Bent Bros., Inc., and 
Johnson, Inc., of Los Angeles, for whom 
H. J. King is general superintendent 
and D, L. Simpson superintendent. 


Developing Well Water 
Sources at Tacoma, Wash. 


Delivery of 9 m.g.d. from one well with a maximum drawdown of 
60 ft. is typical supply capacity—Driving and perforating casings 


\ , J HEN it became desirable a few 
years ago to supplement the 
gravity water system supplying 
the city of Tacoma, Wash., five large 
wells were driven in the south Tacoma 
district, tapping an underground gravel- 
filled basin. This has proven to be a 
highly satisfactory source yielding a 
pure and dependable supply at low cost. 
The advantages, on the whole, of hav- 
ing a water source so close to the dis- 
tribution reservoirs have been such that 
new wells have been added as required 
and additional wells are contemplated 
when the industrial demand for more 
water increases. A standard plan has 
been developed for driving operations in 
putting down large wells, of which a 
typical installation is shown in the ac- 
companying drawing. 

When the location for a new well has 
been selected the first operation is to 
erect at the site a heavy timber frame 
box. This is loaded with gravel to pro- 
vide a weight against which the jacks 
can be anchored when forcing down the 
casing. Snubber cables attached to a 
starter shoe guide the casing while it is 
being jacked down and they are oper- 
ated to maintain the casing in a plumb 
position. Under this plan it is possible 
to control alignment of the casing at 
all times. Most of the formation is 
sand, gravel, clay or shale in which the 


ordinary bottom-trap bucket or “mud 
scow” is all that is required for remov- 
ing material from inside the casing. 
However, various drilling methods are 
required on occasion and special rock 
tools have been used in some instances 
to cut through large boulders and hard- 
pan. 
A small test hole put down in ad- 
vance of the well casing usually gives 
the information necessary to decide 
upon methods, relative length of inner 
and outer casing and the maximum 
depth to which the inner casing should 
be driven. 

Ordinarily the start is made with a 
38-in. casing which is put down 60 to 
100 ft. This is the outer shell and it 
always is carried deep enough to pass 
through the zones where surface water 
or water from other undesirable sources 
might find access to the well. The inner 
casing, usually 26 in. in diameter, is 
jacked down without guide cables be- 
cause the outer casing already in place 
is made to serve as a guide by means of 
spacer blocks between the inner and 
outer casings. Gravel, carefully graded 
to uniform size between 4 and 1 in. in 
diameter, is put down behind the large 
starter shoe of the inner casing as it 
advances, and thus the space between 
the inner casing and the side walls of 
the well is filled with gravel. This pre- 
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SECTION of typical large-capacity well 
driven by city of Tacoma, to supplement 
its gravity water supply. 


vernits caving in of the walls in the 
lower portions of the well. 

The final operation on the inner cas- 
ing is making perforations in the zones 
from which it is desired to collect water. 
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DETAILS of outer and inner casings for 
Tacoma wells and of perforating tool. 
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Detail of Outer Casing Starter Shoe 


This is done with a simple cutting tool 
lowered inside the inner casing. Each 
perforation is made separately by thrust- 
ing down on the steel rod while tension 
is maintained on the suspension cable. 

While the starter shoe is being driven, 
the gravel is merely dumped in between 
the casings. When driving is finished 
and soundings indicate that gravel has 
filled the space between casings up to 
the desired elevation, 4-in, gravel pipes 
are inserted between inner and outer 
casings, each one provided with a con- 
venient means of access and fitted with 
acap. The upper 40 ft. of the annular 
space between the inner and outer cas- 
ings is then sealed with cement grout. 
From time to time the depth of the 
gravel is measured (by a sounding line 





Detail of Inner Casing Starter Shoe 


and weight put down inside the 4-in. 
pipes) and such additional gravel as 
may be necessary is put in. This addi- 
tion of gravel is considered ‘“main- 
tenance” and usually is the only atten- 
tion which a good well requires once 
it is properly located and its inner cas- 
ing is perforated to tap an underground 
gravel-filled basin through which water 
is percolating. 

In the vicinity of Tacoma are very 
large glacial deposits, mostly gravel, 
extending well up toward the Cas- 
cade Mountains and affording con- 
venient paths for underground percola- 
tion. Where wells are sunk _ into 
underground gravel basins of consider- 
able size in such formations as found 


Varied Character of Foundation Rock 
Delays Work on Red Bluff Dam 


ORK on the combined hydro- 

electric and irrigation project 
which has the Red Bluff Dam on the 
Pecos River in Texas, 8 miles below 
the New Mexico state line, as its prin- 
cipal structure, has been held back by 
reason of the erratic character of the 
foundation as revealed after excava- 
tion of the core trench at the dam was 
begun. 

From 3,500 to 4,000 ft. of core drill- 
ing was done on the foundation, and 
some 60 open test pits were dug, 
but even with this unusual amount of 
exploration the changes in material 
between test pits and core holes have 
been numerous and have required more 
preparation expense than was originally 
expected. A cutoff trench has been 
excavated the full length of the dam, 
and in many places this excavation has 
been necessary to a depth in excess of 
50 ft., to cut off underground porous and 
gypsum strata. 

This project is being built to store 
300,000 acre-ft. of flood waters for the 
irrigation of Texas lands originally 
watered from the direct flow of the 
Pecos River, which had a minimum 
flow of 400 sec.-ft. in the nineties when 
large irrigation development in New 
Mexico and Texas took place. Irriga- 


tion in New Mexico cut the flow for 
the Texas projects, leaving only seepage 
and return waters with high alkali con- 
tent as a normal flow. The Texas 
farmers thus had insufficient water to 
irrigate the land which they had in cul- 
tivation fifteen to twenty years ago. 

Release of water during the irriga- 
tion season to these old projects and 
during the non-irrigation season to fill 
two existing reservoirs, built by two 
of the lower irrigation projects, will 
supply water the year around for a 
hydro-electric plant containing two 
units of 1,200 and 1,600 hp. capacity. 
The mean output is estimated at 1,500 
hp., or 1,000,000 kw.-hr. net yearly pro- 
duction. 

The reservoir will also control floods 
which in the past have done consider- 
able crop damage. 

The dam is to be semi-hydraulic 
earthfill, 9,150 ft. long. Other dimen- 
sions are as follows: height above 
riverbed, 104 ft.; maximum width of 
base, 555 ft.; width of crown, 30 ft. 
Quantities involved are 2,000,000 cu. yd. 
of earth, 200,000 cu.yd. of rock riprap, 
15,000 cu.ft. of concrete, 22,000 sq.ft. of 
steel sheetpiles, 250 tons of reinforcing 
steel and 300 tons of fabricated iron and 
steel. 





Casing Perforations 


Perforating 
Tool 


near Tacoma it is believed that the 
supply is “practically inexhaustible” ; 
a reasonable limitation, of course, is 
that the wells should be staggered and 
not located too closely together. 

Among the group of large wells which 
Tacoma uses (having inner casings 26 
in. in diameter driven as described in 
the foregoing) one has a capacity of 
9 m.g.d. with a maximum drawdown of 
60 it. When no water is being with- 
drawn from the wells the water level 
stands 12 to 30 ft. below the surface: 
this is in a location where ground sur 
face elevations are about 285 ft. above 
sea level. Experience with these wells 
is taken to indicate that they tap a sup- 
ply of tremendous capacity. 

Data in the foregoing was obtained 
from W. A. Kunigk, superintendent, 
water division, Tacoma, Wash. 


The reservoir, which will store 300,000 
acre-ft., has an area of line encom- 
passing 11,500 acres. The drainage 
area is 22,500 sq.miles. The area to 
be irrigated is 40,000 acres through 
water released and again diverted by 
seven independent irrigation systems. 

The project was 28 per cent com- 
pleted Aug. I, and as most of the slow 
work in the preparation of the foun- 
dation has been completed, fast prog- 
ress is now expected, with the comple- 
tion date set for the fall of 1936. The 
Red Bluff Water Power Control Dis- 
trict is being financed by PWA funds. 
Vernon L. Sullivan is engineer. 


—_—_— g—___ 


Rhode Island Soil-Erosion 
Survey Planned 


The Rhode Island State Division of 
Harbors and Rivers has announced a 
forthcoming survey of the shoreline of 
that state, to determine necessary steps 
against soil erosion and flood conditions 
along the coast. As soon as the two 
new state piers in Point Judith Harbor 
are formally turned over to the com- 
monwealth, steps will be taken to cor- 
rect soil-erosion conditions in the salt 
ponds between Narragansett Pier and 
Watch Hill. A study is now being 


made with a view to eventual construc- 
tion of breakwaters and bulkheads along 
the shoreline. 
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For Better Labor Relations 


OR THE FIRST TIME in construction history a 

comprehensive labor policy that gives all workers a 

voice in management-employee relations has been 
established by a large employer. Except for the small pro- 
portion belonging to trade unions, the vast army of con- 
struction labor has had little chance to express the workers’ 
viewpoint on working conditions. By establishing a 
labor relations policy the Tennessee Valley Authority now 
gives the worker that chance. As detailed elsewhere in 
this issue, the policy is frankly an experiment, and oppor- 
tunity for change, revision and expansion is therefore 
provided. The experiment will succeed only if the work- 
ers make their selfish viewpoint secondary to the broader 
interests of the job as a whole. The TVA policy, while 
primarily an acknowledgment of the employer’s obliga- 
tion, point unmistakably also to the employees’ obligation 
to make better relations possible; the suggestions for 
joint employee-management conferences to consider 
elimination of waste in construction, conservation of 
materials and energy and the improvement of quality of 
workmanship are significant, and hint at the possibility 
of making the policy more than a mere wage-bargaining 
agreement. 


Confusion About Silicosis 


AT THE PRESENT WRITING, forty days after going into 
effect, New York’s occupational-disease compensation 
law is surrounded by a dense fog of confusion and un- 
certainty. Silicosis or pneumonoconiosis, in simpler 
words the dust disease, is made a compensable disease 
by the new law; and as but little is known about the 
causation or cure of the disease—or even about its iden- 
tification—the blanket terms of the law place the em- 
ployer under heavy risk. All types of rock excavation 
are involved, as well as many manufacturing operations, 
such as iron founding and stonecutting. The state indus- 
trial commission, the official compensation rating board 
and the insurance companies are equally at sea as to 
how the law should be administered and what premium 
rates should be set. The man who must pay the bill, 
the plant owner or the contractor, is perplexed and 
bewildered as to which way to turn. He knows all too 
well that the law is in effect, for just now he is being 
forced to pay an arbitrary excess premium until more 
rational premium rates can be established. As to its 
ultimate application, however, he is still in ignorance. 
It is certain that it will breed lawsuits galore and bring up 
claims from old silicotic cases. As the case stands 
today the contractor’s best defense is to take an active 
interest in dust prevention and to show his good faith 
by utilizing the best preventive and protective measures 
now available. New York’s experience in getting the 
new compensation law under way is not surprising; any 
revolutionary change in occupational insurance may be 
expected to produce such results. Other states, whose 


legislatures may soon face demands for similar compc 
sation laws, will profit by watching how New Yo 
struggles out of its perplexing situation. 


A Significant Change 


Wuat May Be by far the most significant change 
the relief-works set-up yet made is represented by t! 
announced transfer of engineering supervision of WP 
activities to the Corps of Engineers. For the present 
indicates that at least in Washington engineers with 
knowledge of construction problems will have a voice i 
directing the relief-works operations. As to the situatio: 
outside Washington it is obvious that eleven army e 
gineers scattered widely over the country can hardly |) 
expected to give more than the most superficial supervisio: 
to the multitude of WPA operations in their district: 
For example, Colonel Fleming, now located on the easter! 
tip of the country at Eastport, Me., in charge of th 
Passamaquoddy power project, is named as field enginec 
for the whole of New England, and Colonel Robins a 
Portland, Ore., has all of Washington, Oregon and Idah. 
under his charge on top of his responsibility for the Bonne 
ville project and a large engineer division. If the chang: 
is to end with the naming of thirteen army engineers as 
engineering advisors to the WPA, it may only mark the 
preparation of the way for passing the buck to the arm) 
engineers for a possible breakdown of the WPA program 


Works Program Still Changing 


THOUGH WASHINGTON reported a week ago that the en- 
tire works program fund had been distributed it seems 
that the program is still subject to much other change, 
as indicated by the current week’s report that a PWA 
grant of $9,000,000 has been made to Baltimore for 
water, sewer, building and other construction. This un- 
expected development may be coupled with another 
announcement—this from the WPA—to the effect that 
contractors for PWA projects may hire skilled labor 
from other sources than relief rolls if the rolls cannot 
supply enough of the needed labor. Together, the two 
pieces of news reveal once again that, although nine 
months’ time has been available for working out proce- 
dure and policies of the works program, the planning has 
been so incomplete as to require important changes even 
now. Had the original policies and rulings been assigned 
to meet easily foreseeable contingencies, as experienced 
construction men repeatedly warned should be done, a 
far quicker and smoother start on the program would 
have been assured. As it is, the authorities are forced to 
admit that the program which was to go into full 
operation three months ago has so far put less than half 
of the full quota of men to work—and even this figure 
is in part a mere bookkeeping fiction, since it includes 
the men working on previously existing local relief 
projects, CCC enrollees and the like. The picture is dis- 
appointing. But a substantial part of the program can 
yet be salvaged if practical construction sense is effectively 
given charge. 


Progress Toward Stream Protection 


THE SOLID AND WELL-CONSIDERED recommendations 
contained in the stream-pollution committee report sum- 
marized on another page clear the way for progressive 
action to deal with conditions that already are bad in 
many localities, are steadily growing worse, and in time 
would make every stream a noisome offense. Much has 
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been done to clean up and keep clean the streams con- 
tained within individual state areas, through the alert- 
ness and energy of state sanitary authorities. These 
same authorities in coooperation are also adequate to 
deal with interstate stream pollution, especially if the 
federal government joins in the cooperative group. The 
committee’s plan, endorsed by the National Resources 
Committee, adopts this view. The recommendations are 
to be welcomed, for the occasion offered direct tempta- 
tion to urge extension of federal jurisdiction to stream 
pollution in its entirety, a course that would surely weaken 
the efficient state agencies. In order that the elements 
of cooperation may soon be developed by experience with 
a concrete project and the details of appropriate legisla- 
tion worked out, the suggested Potomac River demon- 
stration should be initiated at the earliest moment. Not 
only are all forms of pollution present there, but the 
case has already had a good deal of study and the several 
agencies concerned are ready for joint action. 





Price Indexes in Valuation 
| MAJORITY of the U. S. Supreme Court has 


condemned the application of general commodity 

indexes to a conglomerate of assets constituting 
the plant of a public utility in determining the value of 
that utility for rate-making purposes. This decision was 
reached in reviewing a lower-court finding in respect 
to a valuation placed on the property of the Chesapeake 
& Potomac Telephone Co. The decision, abstracted in 
this issue, was far from unanimous, three justices holding 
that the placing of a fair value at best is but an estimate 
and that the method adopted by the Maryland Public Serv- 
ice Commission is convenient and reasonably accurate. 

Superficially, the Supreme Court here appears to 
reverse the position it took in the now famous St. Louis 
& O’Fallon R.R. valuation case, in which it threw out 
the Interstate Commerce Commission’s value of the rail- 
road’s property on the ground that the commission had 
failed to take into consideration evidence of increased 
value over cost as revealed by changes in cost index num- 
bers. But in fact the present decision is not a reversal 
of the earlier position; the finding then as now rests on 
the view that proper weight had not been given to all 
elements going into determination of value, of which 
price trend is but one. 

The Maryland Commission based its findings almost 
exclusively on a group of well-known index numbers, 
to which it gave weights of its own choosing. That such 
a method may result in error is evident, especially if 
the period covered is long. For example, price indexes 
cannot reveal obsolescence; and over a long period of 
years obsolescence of plant or equipment may materially 
affect the value of a utility’s property. On the other 
hand, a complete reappraisal of a utility’s property is 
very costly in both time and money. So is the long legal 
battle that generally ensues as the appraisal is fought over 
item by item in court. Where the period covered is short, 
the possibility of other elements than price trend having 


~ an important bearing on the ultimate result is remote. 


Careful reading of the Supreme Court’s decision in- 
dicates that it does not rule out the use of cost and com- 
modity index numbers in valuation work. How exten- 
sively they may be used remains to be learned by slow 
experience, for in this case as in others the court re- 
frains from saying how the value should have been de- 
termined in order to meet with its approval. 
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That cost and commodity index numbers may hold 
a major position in future valuation work is revealed 
by the emphatic dissent of Justices Brandeis, Cardozo 
and Stone. The opinion of this group, containing as it 
does the two younger justices on a bench that divided six 
to three on this case, appears to indicate a pronounced 
trend in that direction. Even some statements in the 
majority opinion support this view. If this be so, future 
valuation cases may center around the reasonableness of 
the index numbers used rather than around the pricing 


of a multitude of items that now slows up almost all valua- 
tion proceedings. 





Serious Work Ahead 


T: THE CITIZEN AT LARGE the wreck of the 
works program is a matter of keen regret over lost 
recovery opportunities and debasement of sound 
social principle. To public-works engineers and officials 
however, it brings in addition the realization of a weighty 
new responsibility, one that is bound to direct their im- 
mediate planning and exert a far-reaching influence on 
the future course of their public service. The present 
moment in fact marks the time of a new departure in 
our public-works history. 

For nearly a year public-works authorities have done 
little other than exert themselves to make the relief- 
works program a success. Their every thought and 
effort was given to it. Their normal occupation of main- 
taining and renewing the equipment of community life 
had been suspended long before, as the compelling pres- 
sure of retrenchment and relief permitted little more 
than sporadic effort in maintaining and renewing the 
community's facilities, save for the emergency assistance 
of the federal government. Hence their strenuous labors 
in the PWA campaign of 1933 and 1934, and hence, also, 
their active response to the promise of Congress to de- 
vote nearly a billion dollars of the Relief Act money 
to local public-improvement construction as a means of 
creating employment. 

That promise largely vanished when the works pro- 
gram was surrendered to the welfare group. Only a 
fraction of the promised public works found approval; 
for the rest the money that was to be converted into 
useful works is being spent for boondoggling, displacing 
normally employed workers by relief men, and thinly- 
veneered dole-dispensing. Now and in future the upkeep 
and improvement of the service plant of cities, counties 
and states will depend solely on their own planning and 
their own initiative. The day of PWA programs is over. 

Now is the time, therefore, to return to normalcy in 
community planning and construction. Official and en- 
gineer have the duty of taking up again the regular care 
and development of public facilities, as the needs and 
ability of their community may require and in accordance 
with a planned long-time program and sound financial 
system. 

And in this undertaking they have more to do than 
merely return to the practices of the past. Under the 
far more severe conditions of today and the future, hap- 
hazard improvement construction can no longer be satis- 
factory. The times clearly demand that a well-considered 
public-works policy be made the basis of community de- 
velopment. With the aid of such policy, a definite pro- 
gram, and the realization that each community must 
build on its own resources, public-works engineers will 
be prepared for the serious work that lies ahead of them. 
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CURRENT NEWS 





Large PWA Allotment Made 
For Baltimore Program 


The President has approved a grant of 
$9,000,000, recommended by PWA Admin- 
istrator Ickes, to aid in financing the Balti- 
more PWA program. The Baltimore 
plan comprises 22 permanent municipal 
improvements estimated to cost $19,316,119. 

In submitting its application for the en- 
tire program the city did not request a 
PWA loan, stating that it would be able 
to borrow the remainder of the required 
money in the private investment market. 
The $9,000,000 grant will be paid from the 
new relief works appropriation. ' Presiden- 
tial approval of the grant was given in a 
letter authorizing the Secretary of the 
Treasury to transfer $9,000,000 from the 
relief works appropriation to the PWA. 

The Baltimore plan comprises the fol- 
lowing 22 projects: 

To be constructed by the Bureau of 
Water Supply: Venturi meter, Montebello 
filter plants, $47,150; concrete roof over the 
Montebello filtered water reservoir, $222,- 
850; 4,000,000 gal. steel storage tank at 
the Melvin Avenue reservoir, $91,850; 
1,500 ft. of 30-in. main under Curtis Creek, 
$109,750; concrete pressure tunnel 12 ft. 
in diameter from Loch Raven Dam to 
Montebello filtration plant, $4,840,000. 

To be constructed by the Bureau of 
Sewers: Tiffany Run intercepter sewer, 
7,400 ft. long, $175,370; 14,500 ft. of sew- 
ers, Dukeland and Graceland avenues, 
$294,988; storm water drain from Janney 
and O'Donnell streets to Patapsco River, 
$245,212: two 25,000,000 gal. sewage set- 
tling tanks, Back River treatment plant, 
$254,635. 

To be constructed by the Bureau of 
Public Improvements: Eastern High 
School, $1,433,000; Additions to Brehms 
Lane, Hampden, Howard Park and High- 
landtown schools, $450,000; widening and 
paving Fayette Street, $977,048; widening 
and paving Forrest and Ensor Streets, 
$890,369 ; extending Howard Street, includ- 
ing underpass and viaduct, $2,328,669; 
laundry building for the City Hospital, 
$45,345; equipment in laundry building and 
steam supply for hospital, $105,000; wing 
for Art Museum, $508,650; bridge over 
Gwynns Falls Valley, $504,050; Colgate 
Creek Bridge, $504,050; 29th Street bridge 
over Jones Falls Valley, $631,700; outfall 
sewer, $4,156,433; sewage treatment works, 
Curtis Bay, $500,000. 


Central Valley Among Projects 
For Which Funds Were Cut 


The original allotment of $20,000,000 
which had been made for the work to be 
done in the first year on the Central Valley 
project in California was reduced to $15,- 
000,000 when the total of allotments made 
to the Bureau of Reclamation was cut 
from $101,150,000 to $81,150,000 in the 
final shaping up of the relief works pro- 
gram. This reduction, which was the 
largest of all those made, was omitted 
from the account in last week’s issue. 


Engineering Supervision of WPA Work 
Will Be Under Army Engineers 


(Washington Correspondence) 


RACTICAL measures were taken by 

President Roosevelt this week which 
anticipate that the relief works program 
soon will be under way. Engineering super- 
vision of WPA projects was placed in 
the hands of the Corps of Engineers of 
the army and the start of many PWA proj- 
ects was facilitated by an order which 
finally discards the requirement that 90 
per cent of all labor employed must be 
drawn from relief rolls. 

In order to harmonize wage rates paid 
on projects financed under the original 
public works program and PWA’s new 
program, Administrator Ickes, with the 
President’s approval, rescinded the PWA 
minimum wage rates, established two years 
ago, on all projects on which contracts 
had not been let or advertisements ap- 
proved prior to Oct. 9. On such projects, 
the same wage rates will apply as on 
PWA projects financed by grants from 
this year’s $4,000,000,000 relief works ap- 
propriation. These rates will generally 
represent prevailing rates as cities and 
other political subdivisions receiving PWA 
grants must determine the rates “in ac- 
cordance with local wage conditions” sub- 
ject to approval by PWA state directors. 

As forecast in ENR, Aug. 15, revision of 
a previous administrative order by Ad- 
ministrator Hopkins permits state admin- 
istrators to waive the 90 per cent relief 
labor requirement on PWA projects where 
there are no qualified workers on relief 
rolls available within the vicinity of the 
project. The term within the vicinity is 
defined as an area within which the worker 
may travel to and from work without 
unusual expenditure of time or excessive 
cost of transportation. 


Preference to Union labor 


A previous order giving preference to 
union labor on relief rolls, when requested 
by the contractor, has been extended to 
include union men not on relief rolls, when 
the relief roster of union members is ex- 
hausted. If the unions fail to certify 
qualified workers to the U. S. Employment 
Service within 48 hours (Sundays and 
holidays excepted) after a request has been 
filed by the contractor and the employment 
agency has notified the contractor of the 
receipt of the request, such labor may be 
chosen by the contractor from other quali- 
fied workers supplied by the employment 
agency. 

Preferences applicable to union labor 
are subject to the requirement that the 
preponderance of labor shall be taken from 
bona fide residents of the political sub- 
division which is financing, in part, the 
construction of the project, and second, 
from the county in which the project is 
located, to the extent that labor technically 
qualified to perform the work is available. 

Major General E. M. Markham, Chief 


of Engineers, U S. Army, has been de<ig- 
nated by the President as engineering 
sultant of WPA, and Lieut. Col. F.C. 
Harrington, has been appointed chief en- 
gineer of WPA. Eleven engineer officers 
have been appointed consulting field engi- 
neers. The announcement by Adminis- 
trator Hopkins is couched in terms which 
raise a question as to just how much au- 
thority over engineering matters remains 
in the hands of WPA state organizations 
but it appears probable that the Army en- 
gineers will move in whenever and whier- 
ever state organizations fall down 
technical performance. 

WPA state administrators have been ad- 
vised that the army engineers will shortly 
visit the areas to. which they are assigned. 
President Roosevelt probably acted in the 
belief that detailing the services of en- 
gineer officers was a comprehensive and 
inexpensive method of insuring that the 
WPA program is given adequate engincer- 
ing service. 

The army engineers, and the areas to 
which they have been assigned, are: 

Lieut. Col. P. B. Fleming, New England 
states; Lieut. Col. J. C. H. Lee, New York, 
New Jersey, Pennsylvania; Maj. W. F 
Tompkins, Delaware, Virginia, Maryland, 
North Carolina, District of Columbia, 
South Carolina; Lieut. Col. Brehon 1 
Somervell, Tennessee, Mississippi, Georgia. 
Florida, Alabama; Maj. W. D. Styer, 
Ohio, Indiana, Kentucky, West Virginia: 
Lieut. Col. R. A. Wheeler, Michigan, Wis- 
consin, Illinois, Missouri; Capt. J. M 
Young, North Dakota, South Dakota, 
Nebraska, Kansas, Minnesota, Iowa; Lieut. 
Col. David McCoach, Jr., Oklahoma, 
Arkansas, Texas, Louisiana; Capt. B. M 
Harloe, Montana, Wyoming, Colorado, 
Utah, New Mexico; Col. T. M. Robins, 
Washington, Oregon, Idaho; Lieut. Col. 
Earl North, California, Nevada, Arizona. 


Washington, October 7, 1935. 


= 
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Consulting Engineers Named for 
Florida Canal Project 


The appointment of two engineers to act 
as consultants on the Florida cross-state 
canal was announced on Oct. 3 by the 
Corps of Engineers. H. H. Buckman. 
Jacksonville, Fla., and Malcolm Pirnie 0! 
New York, have been named to draw w 
reports on the economic and engineering 
aspects of the project. Mr. Buckman, who 
from 1923 to 1925 was consulting engineer 
for the city of Jacksonville, has also served 
as consulting engineer of the National 
Gulf-Atlantic Ship Canal Association. 
Mr. Pirnie in his capacity as a consulting 
engineer on water supply for Florida cities 
has made studies of the underground con- 
ditions that will facilitate a determination 
of the possible effect of the canal cut upon 
the artesian supplies of the state. 
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New Trends in Sludge Disposal Discussed 


at Joint Sewage Association Meeting 


TECHNICAL SESSION devoted to 

current thought on sludge disposal 
methods and a fundamental review in B.O.D. 
determination followed by a sewage plant 
inspection tour in which a new sludge 
disintegrating machine and a vacuum filter 
were demonstrated, were highlights of the 
first joint meeting of the New York State 
and New England Sewage Works Asso- 
ciations held at Schenectady, N. Y. Oct. 
4-5. Morris M. Cohn and Gordon M. 
Fair, presidents of the respective organi- 
zations, alternated as chairman throughout 
the meeting at which the attendance was 
about 325. 

In a short business meeting of the New 
England association, the following officers 
were elected for the coming year; Guy E. 
Griffin, president; Stephen De M. Gage, 
vice-president ; and F. W. Gilcreas, secre- 
tary-treasurer. 


Sludge disposal methods 


Discussing the noteworthy advances that 
have been made in methods of sewage 
sludge disposal, which seemed in 1930 to 
be reaching a state of standardization, 
F. W. Mohlman, chief chemist of the 
Chicago sanitary district, stated that the 
most important development, in his opinion, 
was the adoption of odorless incineration 
as a means of disposal of undigested sew- 
age solids. This has not only broadened 
the field of sewage disposal but has pro- 
vided an alternative scheme in which di- 
gestion is not essential and thus simplified 
the process of sewage treatment. 

The selection of flash drying and in- 
cineration at the new Southwest works in 
Chicago was described as the result of five 
years’ extensive investigation covering nu- 
merous methods of disposal. This method 
was adopted because it (1) eliminated di- 
gestion, (2) made possible the disposal of 
solids on a comparatively small area as 
compared with the enormous sand beds 
required with digestion, (3) gave the most 
complete and most sanitary results, (4) 
made possible the use of a power plant, 
operating on incinerated sludge, for the 
production of power needed for the acti- 
vated sludge process, and (5) was the most 
economical. On a number of screening 
tests on the sludge from the flash dryer it 
was determined that the product coarser 
than 40-mesh contained comparatively large 
amounts of straw, fibers and splinters all 
of which are low in fertilizer value but 
high in combustibility. It was suggested 
that this material and the dusty product 
passing the 100-mesh screen could be di- 
verted to the furnaces while the inter- 
mediate screen fractions, rich in ammonia, 
could be segregated and sold for fertilizer. 

Other advances that were outlined in- 
cluded two-stage digestion, thermophilic 
digestion, utilization of gas, return of di- 
gested sludge for seeding fresh solids and 
improvement of the design of digestion 
tanks. Vacuum filtration of sludge was 
stated to have been made more attractive 
by elutriation which has resulted in the re- 
duction of the requirements of ferric chlo- 
ride and in more rapid rates of filtration. 
Although filtration and dumping of filter 
cake on waste land has been recommended 
for several sewage treatment plants 
(Washington, Baltimore, New York and 





Columbus) the author felt that this was 
only a partial solution of the sludge prob- 
lem and not as complete or desirable as 
incineration. 


B.O.D. determining 


The biochemical oxygen demand (B.O.D.) 
test was termed one of the three tools 
available to the sanitarian in establishing 
a concept of pollution, by Prof. Earle B. 
Phelps, Columbia University. The others 
are: Enumeration of bacteria and the mea- 
surement of suspended solids. 

Following the exponential law of de- 
crease, the rate of reduction of B.O.D. 
through natural processes and at 20 deg. 
C. temperature was stated to be approxi- 
mately 21 per cent per day ad infinitum. 
This rate of reduction is remarkably con- 
stant with all the different kinds of waste 
and mixtures of wastes. Factors which 
may modify this orderly change are: oxi- 
dation processes (trickling filters or ac- 
tivated sludge), temperature changes and 
application of chlorine. 

The real interest in B.O.D. determina- 
tion lies in its practical application for 
measuring how much and how fast sew- 
age or other wastes will remove the dis- 
solved oxygen content in a stream. From 
this information can be determined the 
effect of waste discharges and the required 
amount of treatment necessary to preserve 
an oxygen balance for the prevention of 
obnoxious conditions. 

Other papers covered a detailed descrip- 
tion of the cost accounting system used by 
the Worcester, Mass., sewer department 
presented by John H. Brooks, superin- 
tendent of sewers, and an outline of the 
principal design features of the new Wal- 
den, N. Y. (pop. 5,500) disposal plant by 
Newell L. Nussbaumer, consulting engi- 
neer, Buffalo. One of the unique features 
of the plant, which is located in a city 
park, is a dry-seal sludge-gas holder. Al- 
though several such holders have been in- 
stalled by gas companies this is believed 
to be the first sewage plant installation. 


Sunrise breakfast 


Following the custom established by the 
New York association several years ago, 
the members assembled at 7:30 A.M. on 
the last day of the convention for a “sun- 
rise breakfast” followed by a round-table 
discussion conducted by C. C. Agar of 
Albany and S. E. Coburn of Boston. 


Resettlement Administration 
Plans Housing Program 


The Resettlement Administration . has 
scheduled a suburban housing program 
totaling $27,000,000 to date. Five projects 
have been planned that would provide 4,500 
dwellings. Cincinnati heads the list with 
a $10,000,000 development comprising 
1,500 houses. Oakland, Calif., and St. 
Louis are listed for $5,000,000 each in 
plans calling for construction of 1,000 
houses.’ Projects in Bound Brook, N. J., 
and Beltsville, Md. the Department of 
Agriculture research center near Wash- 
ington, D. C., are contemplated for con- 
struction of 500 houses at a cost of $3,- 
500,000 in each community. 
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J. F. Cushing Dies in Air Crash, 
Prominent Dredging Contractor 


John Francis Cushing, president of the 
Great Lakes Dredge & Dock Co., of Chi 
cago, and the Hydraulic Dredging Co., ot 
Oakland, Cal., was killed in the crash of 
an air liner near Cheyenne, Wyo., on Oct 
7. He was returning to his home in 


Evanston, Ill., from a business trip to the 





John F. Cushing 


West Coast. Mr. Cushing 
Arapahoe, Neb., in 1882. 


was born at 
He attended the 


.University of Nebraska for a brief period 


and graduated as a civil engineer 
Notre Dame University in 1906. Years 
later he donated a $300,000 engineering 
building to his alma mater. 

Soon after his graduation, Mr. Cushing 
entered the employ of the Great Lakes 
Dredge and Dock Co. as a_ timekeeper 
and he never left this firm. After serving 
as timekeeper and field engineer, he was 
made a division engineer of the company 
in 1917, and in 1919 became assistant gen- 
eral manager. In 1922 he was appointed 
president, and in 1929 was named chair- 
man of the board, holding both positions 
at the time of his death. During his presi- 
dency, the Great Lakes Co. was engaged 
in many notable construction projects, in- 
cluding the straightening of the South 
Branch of the Chicago River, the Ogden 
Ave. viaduct, Wacker Drive, Lincoln Park 
lake front fill, and the World's Fair 
grounds fill, all in Chicago, and widening 
and deepening of the Cape Cod Canal, 
construction of the Hocking Valley water 
terminal at Toledo, construction of the 
cellular breakwater at Calumet Harbor 
and Indiana Harbor, Ind., and scores of 


from 


large dredging projects throughout the 
Great Lakes and Atlantic Seaboard 
regions. 


Mr. Cushing was also a noted designer 
of dredging plant, and pioneered in the 
development of the diesel electric dredge. 
Under his direction the first large diesel 
electric dredge “Crest” was designed and 
built in 1926. This unit is equipped with 
a 16-yd. dipper, and is now working on 
the approach to Cade Cod Canal through 
Buzzards Bay. The “New Jersey,” a 30-in. 
hydraulic dredge, diesel electric drive, was 
also designed under the direction of Mr. 
Cushing. 
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Allotment Made 
For Continuing of 
National Parkway 


RESIDENT ROOSEVELT has ap- 

proved an allotment of $6,000,000 from 
old PWA funds for additional construction 
on the Shenandoah-Great Smoky Moun- 
tains National Parkway. The work is to 
be started at once. A description of the 
proposed 400-mi. parkway appeared in 
ENR July 25, 1935, p. 112. Another al- 
lotment of $6,000,000 was made some time 
ago but most of it was diverted last win- 
ter for relief purposes. 

The program in Virginia will include 
construction from Shenandoah National 
Park to Rock Fish Gap, adding a parkway 
extension to the present Skyline Drive, for 
ten miles to the Charlottesville-Waynes- 
boro highway. The second section will start 
from Adney Gap, near Roanoke, and pro- 
ceed toward the North Carolina line as 
far as funds will permit. Before actual 
construction is started, the state of Vir- 
ginia must furnish a 200-ft. right of way 
and agree to secure authorization from the 
next Virginia legislature for the furnish- 
ing of wider rights of way, similar to those 
now being furnished by North Carolina, 

North Carolina’s construction program 
will provide for construction from Roar- 
ing Gap to Air Bellows Gap, and on 
sections from Air Bellows Gap to Deep 
Gap, a distance of 42 mi., as fest as these 
projects can be put in shape for letting 
contracts; construction of the parkway 
from Soco Gap to Cherokee, if the Cherokee 
Indians will grant the required right of 
way through their reservation; also prepa- 
ration of contract plans and specifications 
for the section between Buck Creek Gap 
and Bull Gap. 

The program as outlined will provide 
sections of the parkway which will be 
usable units in themselves, besides serving 
as connections between existing highways 
or cities, and leading toward the completion 
of the continuous 400-mi. parkway connec- 
tion between the proposed Shenandoah and 
Great Smoky Mountains National Parks. 


G. L. Berry Named Coordinator 
To Facilitate Trade Agreements 


President Roosevelt has named George 
L. Berry, former divisional administrator 
of the National Industrial Recovery Ad- 
ministration, as Coordinator of Industrial 
Cooperation. The President’s objectives 
in setting up this new office are, first, to 
expedite the approval of voluntary fair 
trade practice agreements incorporating, 
as a new feature, provisions limiting wages 
and hours; and, second, to develop through 
hearings at which management, labor and 
the consumer will express their views, the 
permanent machinery for elimination of 
cut-throat competition. 

Mr. Berry knows both sides of the man- 
agement-labor problem in industry because 
he represents both interests. He is a large 
employer both in his capacity as head of a 
publishing organization and as one of the 
most extensive farm operators in the south- 
east; he also is president of one bank and 
a director in another, and is president of 
the Printing Pressman’s Union. He has 
served on the NRA Labor Advisory Board. 





TOLEDO BRIDGE SPANS COLLAPSE INTO MAUMEE RIVER 


The failure on Sept. 30 of two spans of 
the 40-year-old Fassett St. Bridge over the 
Maumee River at Toledo, Ohio, is the sub- 
ject of a current investigation instigated by 
George N. Schoonmaker, director of public 
service of the city. Shortridge Hardesty, 
consulting engineer, New York, is making 
the investigation. Until more data are 
available, the cause of the accident must 
be a matter of conjecture, but preliminary 
evidence points to failure of the pier be- 
tween the two collapsed spans, which may 
have been weakened by adjacent dredging 
operations. 

The spans involved in the failure are a 
240-ft. through truss and a 130-ft. deck 
truss immediately west of the swing span 
over the navigation channel. These trusses, 
of pin-connected type, carried a 24-ft. tim- 
ber floor and were supported on stone 
masonry piers founded on two- or three- 
layer timber grillages resting on timber 
piles. At the time the bridge was built 
these piles were cut off just above the river- 


bed, but subsequent dredging deepened the 
river 5 ft. or more at the various piers. No 
riprap was used around the pier bases. At 
the pier common to the two failed spans, 
which is out of sight and awaits inspection 
by divers, the grillages were probably 10 ft 
above the riverbed as a result of this dredg- 
ing. The accompanying view of the wreck- 
age shows the remains of the two spans and 
also illustrates how the top six courses of 
masonry on the pier under the end of the 
swing span were knocked off by the through 
span as it fell. 

Eyewitness accounts throw no light on the 
cause of the accident. A heavy truck had 
crossed the bridge just before it fell, but 
there were no vehicles on it at the time it 
coilapsed. One of the bridge tenders was 
thrown into the river but escaped injury 
The steelwork of the bridge is quite light, 
but examination is said to have revealed no 
evidence of weakness. The opinion seems 
to be that the collapse was caused by a 
foundation failure induced by dredging. 





Contractor Must Go to Woods and Pits 
for Materials for Illinois River Lock 


HE contractor who receives the award 

for the construction of a 110x600-ft. 
lock on the Illinois River near Peoria, 
Ill., for which bids will be opened by the 
Chicago District Engineer, U. S. Engi- 
neer Dept., on Oct. 22, will be required to 
take relief labor into the woods, gravel 
pits and quarries to obtain the piles, crib- 
bing timber, aggregates and riprap re- 
quired for the project. These unusual re- 
quirements are noted in a clause in the call 
for bids stating: “The contractor shall ob- 
tain all timber piling and crib timber di- 
rectly from the forest; and all stone, gravel 
and sand for stone protection and concrete 
aggregates, directly from the quarry or pit. 
All material required in the construction 
of the esplanade and roadway (4,000-ft. 
gravel road) shall be excavated by hand- 
labor methods. All of the above work 
shall be executed strictly with forces en- 
gaged solely on operations under this con- 
tract and in accordance with the provisions 
of Par. 1-30.” The paragraph referred to 
requires that 90 per cent of the labor force 
be obtained from relief rolls and specifies 
minimum wages for each class of labor. 
Estimated quantities of items to which 
the above provisions apply are: 222,000 
lin.ft., or about 7,000 piles, round timber 


piling, 30 to 35 ft. long; 261,000 f.b.m. 
cribbing timber ; 5,840 cu.yd. derrick ston 
and riprap; 64,100 cu.yd. concrete; 108,()() 
cu.yd. roadway and esplanade fill; and 
8,890 sq.yd. gravel road surfacing. 

In answer to specific questions concern- 
ing the clause, the Chicago District Engi- 
neer Office wired Engineering News- 
Record the following information: Th: 
contractor must obtain timber and piling 
from the forest with forces engaged solel) 
upon this contract, but may obtain these 
materials through a subcontractor provided 
the subcontractor’s operations thereon ap- 
ply solely to this contract and that the 
special wage and labor provisions are ob- 
served. The opinion is expressed that ade 
quate timber is standing within a reason- 
able distance from the job to supply th 
piles, but to obtain the cribbing timber th 
contractor may have to go far afield. In 
such case, he need not take along Illinois 
relief labor, but may use relief labor from 
the vicinity of the timber stands, paying 
the minimum wages specified in the con- 
tract. In the opinion of the engineers there 
are sufficient undeveloped sand and grave! 
deposits and quarries in the vicinity to sup- 
ply stone and aggregates. The contractor's 
forces must work the deposits, 
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Truss Distortion Cause 
of Theatre Crash 


An investigation of the collapse, during 
demolition, of the roof of the celebrated 
Hollis Street Theatre at Boston, Mass., 
on Sept. 18, which caused the loss of two 
lives, has been completed by Edward W. 
Roemer, building commissioner of that 
city. The fundamental cause of the col- 
lapse, it is concluded, was the removal of 
the tongue and grooved wood sheathing 
upon which the roof trusses apparently re- 
lied for lateral stability. The collapsed 
portion of the roof measured 75x85 ft. in 
plan and involved ten trusses of 85 ft. 
span placed at 74 ft. centers. They are de- 
scribed as compound Fink type and rested 
on masonry walls 45 ft. high. The top 
chords sloped up to a height of 72 ft. at 
the apex. 

Examination of the wreckage reveals 
the trusses to have been of unusual design; 
web members consisting of T’s, I’s and 
flats, while iron castings were used for the 
wall, bearings and the ridge- joint. Recesses 
in the wall casting accommodated the top 
and bottom chords while the top chords 
and the two center web members (23x2-in. 
bars) were inserted in the ridge cast- 
ing. There was also a recess in the ridge 
casting to receive longitudinal bracing be- 
tween the trusses but no such bracing 
members could be found in the wreckage. 

The trusses while extremely light for 
their span and height had supported the 
roof for a number of years and apparently 
would have continued to support it in its 
undisturbed condition. But except for the 
plank sheathing there was no evidence of 
sway bracing or lateral ties of any kind 
between the several trusses. It was evi- 
dent from an examination of the trusses 
that while they remained in alignment they 
would function to carry the superimposed 
load, but, removal of any considerable 
number of roof planks would allow the top 
chords to distort, placing an unusual strain 
on the cast-iron connections. It was evi- 
dent that the south top chord of the truss 
next to the proscenium wall failed first. 
On account of the peculiar type of con- 
struction, the failure of any one truss 
would account for the collapse of the 
structure. 


Steel Sheetpiling at Ft. Peck 
Driven to Depth of 161 Ft. 


Steel sheetpiling at the extreme western 
end of the Fort Peck dam cutoff wall 
was driven to a record depth of 161 ft. 
by the Frazier-Davis Const. Co., of St. 
Louis, Mo., contractor on the wall. The 
penetration exceeds the maximum of 155 
ft. reached last fall in driving the wall 
across the flood plain, and is believed to 
be the record for this type of piling. The 
long sheets, made up of two lengths of 
piling, are being driven from a 200-it. 
tower gantry traveling down the steep 
slope of the west abutment of the dam. A 
similar gantry is working up the slope, 
the two rigs slowly closing the last gap 
in the 9,000-ft. steel diaphragm driven to 
shale rock under the base of the huge earth 
fill. Pile driving in the west abutment 
is difficult, for the geologic formation is 
glacial fill containing coarse gravel and 
small boulders. The contractor attributes the 
success in driving through this material to 
the use of hydraulic spade jets, developed 
on the job (ENR, Aug. 29, 1935, p. 291). 
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SUPREME COURT OCCUPIES ITS PARTHENON PALACE IN WASHINGTON 


The U. S. Supreme Court convened on 
Oct. 7 in its new building facing the Cap- 
itol grounds in Washington. Its architec- 
ture is Greek classical after the Parthenon. 
The new building is inclosed in 24,700 
pieces of white Vermont marble. Each of 
the fluted Corinthian columns in the west 
facade is 6 ft. in diameter, 5112 ft. high 
and weighs 100 tons. A total of 455,000 
cu.ft. of marble, believed to be more than 
in any other public building, was used in 
the building. The frame is structural steel 
and the roof of reinforced concrete sheathed 
in copper and covered with tile. Protection 
for the steel columns consists of three coats 


of paint, a covering of waterproofed con- 
crete and finally an enclosure of tile. 

In outside dimensions the building is 
385x304 ft. The main hall is 164 ft. long, 
40 ft. wide, lined on sides and ends by a 
total of 36 white marble columns. The 
Court chamber, seating 238 (about 10 per 
cent more than the old courtroom in the 
Capitol) is 82x91 ft. in plan. 

The building was designed by the late 
Cass Gilbert, well known architect, and its 
construction supervised by David Lynn, 
architect of the Capitol and executive offices 
of the Supreme Court Building Commission. 
The contractor was the George A. Fuller Co. 





SOCIETY CALENDAR 


NATIONAL SAFETY COUNCIL, annual 
congress, Louisville, Ky., October 14-18. 
PUBLIC WORKS -ENGINEERING CON- 
FERENCE, joint as of the Ameri- 
can Society of Municipal Engineers and 
International Association of Public 
ae Officials, Cincinnati, Ohio, October 


INSTITUTE OF TRAFFIC ENGINEERS, 
sixth annual meeting at Louisville, Ky., 
October 15-16. 

AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, fall meeting, Birmingham, Ala,. 
October 16-18. 

AMERICAN INSTITUTE OF STEEL CON- 
STRUCTION, White Sulphur Springs, 
W. Va., October 16-18. 

CANADIAN INSTITUTE’ OF SEWAGE 
AND SANITATION, annual convention, 
Toronto, Ont., October 17-18. 

NATIONAL SOCIETY OF PROFES- 
SIONAL ENGINEERS, first annual con- 
vention, Columbus, Ohio, October 23-25. 


NATIONAL COUNCIL OF STATE 
BOARDS OF ENGINEERING EXAM- 
INERS, annual meeting, Columbus, Ohio, 
October 23-25. 


AMERICAN ASSOCIATION OF STATE 
HIGHWAY OFFICIALS, annual conven- 
tion, Miami, Fla., December 9-12. 





NEW YORK SECTION AMERICAN 
WATER WORKS ASSOCIATION an- 
nual fall meeting, Rochester, N. Y., Oc- 
tober 17-18. 


WISCONSIN SECTION AMERICAN 
WATERWORKS ASSOCIATION, annual 
meeting, Sheboygan, Wis., November 4-6. 


VIRGINIA SECTION AMERICAN WATER 
WORKS ASSOCIATION and VIRGINIA 
SEWAGE ASSOCIATION, annual con- 
ference, Roanoke, Va., November 7-8. 


EXPOSITION OF CHEMICAL INDUS- 
TRIES, fifteenth annual exposition, New 
York City, December 2-7. Metals and 
alloys, plastics and — equinment will 
be included among the exhibits. 


NATIONAL SOCIETY OF PROFES- 
SIONAL ENGINEERS announces the 
organization of the District or CoLuM- 
BIA SOCIETY OF PROFESSIONAL ENGIN- 
FERS. Officers are: JoHN W. DUNHAM, 
president; JosePH BARNETT, vice-presi- 
dent; STANLEY W. MOULDING, Sr., secre- 
tary ; MILTON KELLERT, treasurer. 


Personals 


Crartes A. Peters, Jr., has been named 
as acting assistant director in charge of 
buildings in Washington, D. C., which are 
under the jurisdiction of the National Park 
Service. Mr. Peters, who graduated in civil 
engineering from the University of Mich- 
igan in 1917, has recently been chief engi- 
neer of building for the Service. 


H. H. Busn, previously with the New 
York State Division of Highways and on 
the construction of the Grand Central and 
Northern State Parkways, has now be- 
come project superintendent in the Alle- 
gheny National Forest. 


V. Grt-more IpEN, who has been acting 
secretary of the American Institute of 
Steel Construction, has been elected to the 
office of secretary. Mr. Iden joined the 
staff of the American Institute of Steel 
Construction in 1927 to become its director 
of public relations. 


ArtHur W. Dean, chief engineer of 
the Massachusetts Department of Public 
Works, resigned that position on Oct. 4 
to accept a position as chief engineer of the 
Massachusetts Planning Board. Mr. Dean 
graduated from Massachusetts Institute of 
Technology in 1892 and in 1895 became 
city engineer of Nashua, N. H., which 
position he held until 1922 when he became 
chief engineer for the New Hampshire 
Traction Co. In 1904 he was appointed 
state engineer of New Hampshire and in 
1909 became chief engineer of the Massa- 
chusetts Highway Commission. When that 
commission was included in the Depart- 
ment of Public Works in 1919 he con- 
tinued as chief engineer of the division of 
highways, and in 1929 he became chief en- 
gineer of the Department of Public Works. 
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Obituary 


Stuart CAMERON, contractor, died re- 
cently at his home in West Vancouver, 
B. C. He was 62 years of age. Mr. 
Cameron was president of Stuart Cameron 
& Co., and vice-president of Armstrong- 
Morrison & Co. 


Witiram A. AIKEN, who in recent years 
served as engineer on sewer work in 
Westchester County, N. Y., died at his 
home in Mamaroneck, on Oct. 5, at the age 
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of 84. Mr. Aiken, who was born in Balti- 
more, graduated in engineering from Rens- 
selaer Polytechnic Institute, and later 
served under the late William Barclay 
Parsons, in building the first New York 
subway. In later years he became a con- 
crete technician on construction work. 


Epwin Jos Pickwick, an engineer asso- 
ciated with the New York State Power 
Authority, died at his home in Yonkers, 
N. Y., on Oct. 7. Mr. Pickwick, who was 
60 years old at the time of his death, was 
born in Bath, England, and later moved to 


this country. He graduated from Wor 
ter Polytechnic Institute with a civil 

gineer’s degree in 1900. He served fo: 
time as engineer in the construction of 
water supply system of the Boston Met 
politan district and later became resi 
engineer for the New York State Ba: 
Canal. He afterwards became vice-pr: 
dent and general manager of the A 
Construction Co., Utica, N. Y., and \ 
also associated with the Electric Bond 
Share Co. as engineer in charge of des 
and construction of power projects. 

joined the State Power Authority in 19 


CONSTRUCTION STATISTICS FOR THE WEEK 


EAVY PRIVATE awards push the engineering construc- 

tion total up to the third highest weekly volume this year, 
$44,700,000. This brings the cumulative total to date to $1,090,- 
392,000 which, for the first time this year, is higher than the 
corresponding total a year ago. The corresponding value last 
year was $1,077,217,000. These totals are made up of: total, 
$44,700,000 compared with $17,333,000 last year; private, $19,- 
395,000 compared with $1,117,000; public, $25,305,000 compared 
with $16,216,000; federal, $6,234,000 compared with $1,568,000 
and state and municipal, $19,071,000 compared with 14,648,000 a 


year ago. 


Industrial and commercial buildings and unclassified private 
work are responsible for the high private total while the highest 
highway awards for any week this year hold up the public total. 
In round numbers the classification totals are: waterworks, $2,- 
100,000 ; sewerage, $400,000; bridges, $1,800,000; industrial build- 
ings, $7,600,000; commercial buildings, $4,500,000; public build- 
ings, $4,200,000; earthwork, waterways, etc., $2,900,000; streets 
and roads, $13,100,000; unclassified, $8,200,000. 

The larger awards for the week include: modernizing No. 2 
Merchant L mill and 2 new turbo-blowers in blast furnace de- 
partment, Wisconsin Steel Works, South Chicago, Ill, $2,250,- 


CONTRACTS 
(Thousands of Dollars) 
Weekly Average Week 
Oct. Prev.4 Oct.10 
1934 Weeks 1935 
Federal Government $3,034 $7,214 $6,234 
State and municipal 15,844 16,502 19,071 





Total public .- $18,878 $23,7 
Total private - 8,947 5,3 


Week's total ....$22,625 $29,032 $44,700 
Cumulative to date: 
1934. .$1,077,217,000 1935. .$1,090,391,000 
NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 











Week Cumue- 
1935 Oct.10 lative 
State and municipal... $10,415* $322,180 
PWA allotments, S&M.. 8,321* 757,137 
RFC loans, S&M....... er 48,180 
Corporate issues ...... 3,963 27,338 
af el eee. =i 8,629 
Local contrib. to WPA. 625 23,967 
Total non-federal ... $23,324 $1,197,421 
PWA federal ........ 28,862 1,136,847 
Total new capital... $52,186 $2,334,268 


Cumulative to date: 
1934. .$1,159,067,000 1935. .$2,334,278,000 
*Includes transfer from PWA to public 
investment through sale by RFC of PWA 
bonds. 


Note: These figures include private bonds, 
and stocks sold for productive purposes; 
state and municipal bonds for construction; 
PW4A loans and grants to states and munic- 
ipalities, including the special highway 
funds; PWA private loans, and allotments 
for federal construction, deficiency act 
funds. An arbitrary percentage (25%) of 
the WPA allotments and local contributions 
to WPA work is included to allow for the 
eapital additions through the Works Prog- 
ress Administration division of the new 
program. 


INDEX NUMBER 


ENR 1913 1926 ENR 1913 1926 
Cost = 100 = 100 Volume = 100 = 100 
Oct., 1935. . 195.10 93.82 Sept., 1935. .127 56 


Sept , 1935 ..195.10 93.82 Aug, 1935..140 61 
Oct, 1934... 200.86 95.55 Sept., 1934.. 94 42 
1934(Av.) 198.10 95.23 1934(Av)...114 50 
1933(Av.)...170.18 81.80 1933¢Av.)... 102 47 
1932¢(Av.).. . 156.97 75.45 1932(Av.)...127 56 


000; electric power plant for Standard Oil Co. refinery, Ri: 
mond, Calif., $1,800,000; steel mill for Granite City Steel ( 
Granite City, Il1., $2,000,000; first unit (6) of 88 dwellings, se; 
rate contracts by Twin Valley Co., Ltd., Ossining, N. Y., $2. 
000,000 ; high school, Ogden, Utah, $850,000; highway awards })\ 
New York, $841,000 and $1,180,000; by Minnesota, $2,308,000 - 
by Michigan, $678,000; by Iowa, $633,000; by Texas, $1,397,0\\ 
and by Long Island City, N. Y., repaving Queens Blvd., day 
labor (WPA forces), $1,500,000; bridges by Iowa, $496.00 
237-mi. transmission line from Boulder Dam to aqueduct pum 


ing plants and construction of steel towers (2 contracts) 


Los Angeles Metropolitan Water Dist., Calif., $810,000; a! 
electrical conductor connectors, clamps, dampers, etc., for above, 
(2 contracts), $652,000; 
Gris, Mo., $2,121,000, and rural electrification (owner builds 
by Buffalo-Niagara-Hudson Co., Buffalo, N. Y., $7,000,000. 

State and municipal bond sales for the week total $10,415,0 
with a heavy backlog of bonds voted and bond offerings. Federal 
allotments are beginning to taper off. The total volume of 1 
capital recorded to date, however, is $2,334,268,000 compared wit 
$1,159,067,000 at this time last year. The construction volume 
curve has turned upward in response to financing. 


Lock 25, Mississippi River. Cap 
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Clear Water Creek Water Project, Ft. Smith 


ONSTRUCTION of a new $1,500,000 water supply sys- 

tem for Ft. Smith, Ark., started June, 1935, with con- 
tracts awarded for clearing of site for a lake and the con- 
struction of a combination earth and rockfill dam across Clear 
Creek, 2 miles north of Mountainburg, together with ap- 
purtenant works, two reinforced concrete bridges, 120 ft. 
and 280 ft. long, and approximately 2 miles of gravel road; 
the construction of a 6,000,000-gal. filter plant, with opera- 
tors’ houses and clear well storage reservoir; and the con- 
struction of 22 miles of 27 in. welded steel pipe line and 3 
miles of 12-in. to 24-in. cast-iron pipe line from the dam to 
the filter plant and from the filter plant to a connection with 
the distribution system of the city. 

Alternate bids were asked for on 67,800 lin.ft. of the 
27-in. pipe line for welded steel, cast iron, and reinforced con- 
crete sections; the first type being selected. The welded 
steel pipe, comprising over half of the total cost of the entire 
project, is to be laid in 40-ft. lengths, constructed of 1s-in. 
plate, with both inside and outside surfaces coated with 
bitumastic enamel. The reinforced concrete pipe alternative, 
costing 10 per cent less than the welded steel, specified con- 
tinuous welded 16-ga. steel cylinders, with bell and spigot 
joints fitted with rubber gaskets, completely encased in con- 
crete and reinforced with an outer cage or spiraled wire; pipe 
sections to be of 12 ft. uniform lengths, total concrete thick- 


ness of 34 in. with not less than 1}-in. concrete lining. W. R 
Holway is consulting engineer in charge. 
LOW BIDDERS, FT. SMITH WATERWORKS 
I—Dam Road, Filter Plant Construction 
A—M.E. Gillioz, Monett, Mo. anaes PeSbiccks . $543,195 
B —Hill & Evans, Ft. Smith, Ms 25's ; Spates Fate g 551,595 
Cruse Mitehell Ine., Houston, Tas Catwas had ce ists Wicks 555,160 
II—Steel Pipe Line (Other than Sta. 165 to Gra oe 
D —Williams Bros., Tulsa, Okla. (contract)............... ; - $419,777 
. —Stiers Bros. Const. Co. SE, . . Vekwkhcccesectss 438,199 
Pee FigeCe.. NY et ote i Serr errr *382,945 
*(Reinfor concrete pipe comparison) 
IIlI—Steel Pipe Line (Sta. 165 to Sta. 650) 
G —Williams Bros., Tulsa, Okla. (contract).................... $326,449 
H —Stiers Bros. Const. oe eS Saree eee ree 347,053 
K—Forcum-James Co., Dyersburg, Tenn oid doch eewdbbinsedhs 365,750 


IV—12in. to 24in. C. I. Pipe Lines 
L—V & M Const. Co., Oklahoma Cit: porte. TF $ 


(eine Veo 110,137 
Mt —Dobeon & Humphreys, NE tes bs on sda d dined Mae <e 114,132 
N —Ulen Contracting Co., Chiease ir PeWiwNS hi bdeecitesicceetce 116,365 
° UNIT PRICES, FT. SMITH WATERWORKS 
-Dam & Construction A B Cc 
|. Clear and gru’ jumpsum........... $12,000.00 $9,400.00 $19,500.00 
2. men and rock fill— 1,000- 
MEaATRCTN. Shidac paw a kick os c.cs cm . 2375 .225 
3. eck antevation—- 40 000 cu.yd....... .65 .75 45 
4, Shaleexcavation—35, 000cu.yd....... .20 .10 .18 
a eee oa exc. in trench—1,500 
eh ee al 6p 5.00 3.00 3.78 
6. Rock riprap, lace A~~40, 000 sq.yd. . .25 < oo .45 
7. Rockri class B— 1,000 aoe Roz. 4.00 4.00 1.75 
8. Concrete, class A—550 cu.yd. . = 16.00 6.00 17.70 
9. Concrete, class B—2, 125 cu. ' 14.00 14.00 12.50 
10. Concrete, class C— 200 cu 15.00 14.00 10. 50 
Il. Steel rei orcemente—250; 000 cu. yd. .04 .04 .045 
12. Intake tower accessories—lump sum. 8,000.00 6,500.00 7,150.00 
13. Slope protection—lump sum. . 1,000.00 1,000.00 750,000.00 
Road Construction 
14. Excavation, unclassified— 30,000 cu.yd. -20 30 .35 
15. Rock excavation— 10,000 cu.yd....... 90 1.00 1.00 
16. Save ping— 18,000 cu. ea wta weed 1.75 1.50 2.70 
17. Culvert, ein. —100lin.ft Poe Siik:his Sones 4.50 5.50 4.50 
18. Culvert, 30in.—200lin.ft............. 4.00 4.50 3.30 
19. Culvert, 24in.—450lin.ft............. 2.50 3.10 2.75 
Filter plant construction 
20. eran 20 an ya. . 50 . 50 #0 
21. Solid rock excavation— 1,000 cu. 2.00 2.00 1,50 
zz — * ay excavation, trench—i00 
28. a Stet. ae aa 3.00 4.00 4.00 
0! — te water reser- 
J ie yf ‘a 18.00 17.00 19.50 
. class er ‘structures— 
I 6 th ito. eae oe ike 6 oes 18.00 17.00 18.50 
25. Concrete class 8-1, 600cu.yd........ 18.00 14.50 13.50 
26. © class C—100 cu. 14.00 13.50 10.50 
27. Seales ‘orcement—370,000Ib....... .04 .04 04° 


28. Filter bidg., 
lumpsum 


t 


headhouse, gateway 
21,000.00 16,500.00 24,500.00 


29. Operator's residence--lumpsum 8,000.00 9,000.00 7,650.00 
30. Stone masonry, settling basins—lump 
sum ; wat 1,000.00 1,100.00 775.00 
31. Stone masony, " retaining walls— 200 
cu.y wats 10.00 15.50 9.70 
32. Electrical work- ‘Jump sum 5,500.00 6,500.00 5,685.00 
33. — equipment, inside piping, valves 
lump sum 31,000.00 32,000.00 32,960.00 
34. Chemic al feed eniuipasent lumpsum . 5,000.00 4,700.00 5,590.00 


35. seeenieat mixing equipment—lump 


3,700.00 4,500.00 3,795.00 
36. Medvosiic turbine generator set— a 


sum 4,500.00 5,300.00 4,400 .00 
37. Oil engine generator set—lumpsum 4,000.00 4,700.00 3,850.06 
38. Heating plant—lumpsum.... 1,300.00 1,450.00 1,275.00 
39. Outside piping & valves—lump sum 9,000.00 12,500.00 11,130.00 
40. Miscellaneous—lumpsum 3,000.00 2,100.00 1,830.00 
Il—27 in. Pipe Line (with alternatives) 
Som. 165, and from Sta. 650 to Sta. 1190) D E F 
Castiron pipe, 27 in. — 67,800 lin ft. . . 
4: Welded steel pipe, 27 in.—-67,800 lin. ft. 5.58 5.83 
43. Reinforced concrete cyl. pipe, 27 in— 
67,800 lin.ft.... Saeene ee teeneee 5.00 
44. Rock excavation, extra— -3,000 cu.yd. . 4.00 3.00 2.50 
45. Concrete, class C— 200 cu.yd 10.00 14.50 12.00 
46. Arkansas River crossing—-27 in. alter- 
native—lumpsum paces 20,000.00 23,425.00 27,000.00 
47. Arkansas River crossing—double 18 in 
alternative—iumpsum 36,245.00 33,000.00 39,000.00 
48. Valves, air valves, blow offs, vaulte- 
lumpsum.... 4,987.00 4,300.00 4,200.00 
49. Paving cuts and repairs— 200 lin. ft 1.00 1.00 1.60 
50. Van Buren Water System connection- 
lumpsum... 1,746.00 2,600.00 1,875.00 
51. Connections, 2in—20, each 26.00 25.00 32.50 
Ill—27 in. Steel pipe line 
(Sta. 165 to fo Sta. 650) G I Ix 
52. Welded steel pipe, 27 in. & Stinger 
48,500 lin.ft.... 5.58 5.93 5.90 
53. Rock excavation—12,000 cu a 1.50 2.50 4.00 
54. Concrete, class C—900 cu.yd 4 10.00 15.00 12.00 
55. Creek crossings— lumpsum..... 15,000.00 1,200.000 3,000.00 
56. Railroad crossings—lump sum. 2,500.00 3,080.00 900.00 
57. Culverts, Join. 400lin.ft Bi 5.00 5.17 12 00 
58. Valves, air valves, blow offs and ‘vaults 
—lumpsum ; 7,859.00 8,100.00 10,000.00 
59. Connections, 2in.— 20, each... . 26.00 25.00 30.00 
60. Structural steel, a anchorage— 10,- 
Qeeeeths as se dvsadess ; .094 .10 2 
I1V—12, 16, 20, 24 in. C.I. pipe lines L M N 
61. Castiron pipe, etc. 24in.—-9, 300 lin ft. 6.75 6.98 7.10 
62. Castiron pipeetc. 20 in.—2, 700 lin.ft 5.19 5.51 6.20 
63. Castiron pipe, etc. 16 in.—3,800 lin-ft. 3.84 4.07 4.70 
64. C iat iron be , etc. 12in.— 350 lin. ft 2.60 2.93 3.50 
65. Cast iron bell and spigot specials— 20,- 
GNSS pfewe ae “ .07 065 09 
66. a nas” pda: yd ; 4.00 2.00 1.50 
67. Gate valves—lumpsum ; 1,775.00 400.00 1,250.00 
68. Pavement, cut and repair- ~2,000 lin ft. 1.00 1.25 60 
69. Sidewalk removed and replaced— 1,500 
lin.ft. .50 . 80 49 
70. Concrete eur ‘removed and Teplaced—* 
| ie 1.00 1.00 30 
71. Connections—lumpsum......... 7 800.00 550.00 600. 00 
72. Concrete, class C—100cu.yd..... 15.00 12.00 10.00 
73. Control valves and — lump eum 6,422.00 8,000.00 5,700.00 
74. Fire hydrants— 20, each 125.00 110.00 106.00 





Alcova Diversion Dam, Wyoming 


IDS were received July 15 and contract was awarded 
Aug. 29, 1935, for the construction of a 900-ft. earth dam, 

180 ft. in height above the river bed, across the North Platte 
River at Alcova, Wyo. A diversion tunnel has been completed 
under a previous contract. Unusual features of construction 
are the grout curtains required, formed of holes to be drilled 
5 ft. and 10 ft. apart to a maximum depth of 250 ft. under the 
upstream and downstream cutoff walls, at the ends of the 
spillway, and throughout the entire bed of the river upstream 
from the axis of the dam, to extend into the underlying lime- 
stone formation. Drainage is provided by a gallery beneath 
the dam extending under both abutments. Work is scheduled 
for completion 930 days aftér contract award with PW A mini- 
mum wage rates prevailing of $1.20 per hr. for skilled and 
50c. per hr for common labor. The government furnishes 
f.o.b. Casper, all cement, admixtures, except sand for grout, 
reinforcing bars, misc. iron and metal work, sewer pipe, and 
in general all materials other than sand, stone, or gravel or 
those materials required in the process of construction but not 
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actually a part of the completed construction. Sand and gravel 43. Cones a dia. clay pipe drains the 
are available gratis for the contractors, from natural deposits: 44. Porous ‘concrete under spillway gate : en 
iii f om Sse ne Ce eo Usa ica s a 7.00 10. 10 
located 4,000 ft. dow nstream from the dam site. 45. Odean aa cal ad ath * 
The following tabulations list the unit prices and totals w OE ass 6 bith nee oknnlnv es 15.00 12.00 13. 
of the three low bidders. The project is under the jurisdiction = oncrete cutoft walle, saaeen Shee 8.00 7.00 9 
of the Bureau of Reclamation, H. W. Bashore, construction 47. Seperete, doainnne anfers- “473.00 ye. 11,00 11.00 12 
. eer * 48. Concrete, drainage tunnels, shaft 
engineer. (A) W. E. Callahan Const. Co., Dallas, Texas. NOMA as Ss ca rats ect css is 16.00 12.00 15.0 
Gunther & Shirley, Los Angeles, Cal. (contract) $1,482,651: SRG Sep rane. Gane oes 16.00 20.00 2.0 
(B) Martin Wunderlich Co., Jefferson City, Mo.; $1,523,083 ; 50. Concrete, trash rack atruct.—300 o.00 15.00 
(C) Winston Bros Co., Minneapolis Minn., $1,555,712. 51. Concrete, cuties works operating oa 
house—330 cu.yd................ 20.00 14.00 26.5 
ALCOVA DIVERSION DAM, WYOMING a Ee? Set terreee sina eee ene 
Item A B c 53. Concrete, spillway _lining—-8,869 
1. Diversion and nook of river during con- 56 akan - citi y  siruct. “ts Bi 8.00 8.00 9.0 
struction—tot $28,000.C0 $20,000.00 $55,000.00 : opereiey i : ‘ 
2. Rseestieneidlp band ogee: $ a oo -10, oy eee aia 16.00 11.00 13.75 
ol eee .30 .16 .20 a 300 ay spillway omnia 
3. Excavation, strip borrows _ pits— 56. ean? De itraceniw hss t¥ed> Anes 20.00 30.00 26.0 
52,500 cuyd........ 25 16 2 a concrete, special—-6,000 e a ‘ 
4. Excavation,” 900 cova strip embank- on es ‘ae 57. Place reinforcing rahe 4,200,000. ; ‘- ‘<. a 
5. Excavation, rock, strip embankment 58. Install 82 er cement floor & base 00 2.00 
-200 cu.yd. 7.00 5.00 5.00 59. I — aay RR ory ere tz . 1.50 
6. Rusovetions common embankment foe ; oe board, contraction jointe— 1.00 
drains—200 eu.yd.. 2.00 3.00 1.50 eo See a ki pie eas aoe ka 30 w0 
7. Excavation, souks embankment foe 533 t felt roofing, flashings— 0 40 
drains—350 cu.y 3.50 4.00 3.00 ei ai ate oes oa os: 2 . 50 
8. an Toe open trench, cut off : 61. nes silva gates, frames, etc.— e2 ox anal 
wall ftgs.— cu.y 10.00 00 5.00 gm og PU IUD ED... eee ee eee eee . . -022 
9. Excavation, rock, — cut, drainage 62. Ina ae Soe “eg hoists & opera- o1 
gallery— 250 cu.y 5.00 4.00 5.00 5 res 4 ever oa Beat ao) oe 4: .03 -016 .03 
10. Excavation, misc. drainage, shafts, 63. on trash rack metal work— 015 ; 
stopes— 1,720 cu.yd 9.00 29.00 16.00 oe onli, EF ay -02 01 .02 
11. Excavation, rock, trash rack struct. 64. Install h.p. hydraulic operated gates, e1s 4 
-45 cu yd.. : 10.00 10.00 6.00 conduits—346,000 Ib............. -04 01 .025 
12. Excavation, common, spillway— 65. Install h.p. gate controllers—5,300 Ib... 15 .10 10 
17,500 cu.yd 27 30 40 66. Install internal differential needle 4 
13. Excavation, rock, spillway— 281,000 valves—368, 400 Ib............... .04 .015 025 
cu.yd 81 1.00 85 67. Install cranes, hoists, pumps, blowers a 
14 Excavation, misc., ‘outlet works oper- eR 5 Fda a8 oa .aielne «« .04 .02 .025 
ating house —40 cu.yd 4.00 3.00 6.00 68. Install ctairways, walkwaye—33, 500 
15. Excavation, common, borrow pits & = dg Dice nis tence seen cesccsescscesces -04 -02 .06 
transp. todam— 1, 103,700 cu.yd . .26 30 .28 69. Insta motel tubing, std. pipe, ete.— 
$6. Miccsvatiem, ceck, ‘borrow pe @ 8 re ar ree eta ess d orem nt oa: 10 -03 10 
17 Backfill 1°00 a mere? oO 1:00 1100 " — ca Ar ane Di 10 08 10 
ac cu. y t U .00 Wee eee wesc ssesseseeeesess . . ° 
18. Gravel fill under floors—20 cu.yd 2.00 2.00 3.00 71. Install metal water stop 1 40 tin, ft. -40 - 30 -30 
19. Riprap, spillway outlet—-1,500 cu.yd. 1.50 ) 2:00 72. Install metal doors —405eq.ft........ -0 -30 - 80 
20. Earth il, embankment—935, 300 73. — —- sash, louvers—504 aq.ft. .50 .50 50 
cuyd..”.. ek . 08 08 07 74. Instal metal work—35,000 Ib. . 115 10 08 
21. Sand, pave. cobble fill, embankment 75. Tnatall th i in. & less metal eases 
-127,000 cu.yd.... .07 .25 14 a eer .20 -08 4) 
22. Re = fill, downstream embankment— 76. Install over |} in. dia. metal conduit— , 
388,000 cu.yd..... .10 - 20 .17 RE MMNS 5 aie ook win velcs 30 .10 2 
23. Riprap, upstream ‘embankment— 77. Install electrical fibre conduit—3,000 
61,000 cu.yd....., 45 30 4” MMR TS, So sca eee chia eee .25 .08 My 
24. Gravel fill, ‘waits rack struct.—275 78. Install lestsival condiucdans—tetek.. 600.00 300.00 1,000.00 
cu.yd.. 2.50 2.00 3.00 
25. Drill vA grout holes to 50 ft.—1,000 
j lin.ft 2.60 90 1.40 
26. Drill A grout holes to 100 ft.—2,800 
: lin.ft.. 2.69 1.20 1,60 
iy 27. Drill A grout holes to 150 ft 3,200 
/ 28. Dui B holes to 25 it.-3,700 a ot — 
4 é ri grout. oles to t . . . 
linft 7 2.00 80 1.00 Steel Railroad Bridges, Muskingum Valley 
: 29 - 2 grout holes to 50 ft $800 — es Gas 
in.ft mA ‘ . o 
6. De Fe nee to 100 ft.—-34,000 aie — steel railroad bridge superstructures, founda- 
pt 31 pull B grout holes to 150 ft.—-2,000 se yc: tions for which were included in the railroad realignment 
i 53 Chl B eoaak hack as Sb Kaas a 2 2.00 construction contracts now under way in the Muskingum 
s o « — . . . . 
; __ _ lin.ft 2.00 1.50 2.50 Valley, Ohio, flood control district, were awarded in August, 
Ei Ww ach bore foie holes, fdt. grouting 2 80 200 265 1935 to the Mt. Vernon Bridge Co. The work includes the 
: 34. neta. grout pipe & fittings—16,000 - i a furnishing and erection of 2,400 tons of structural steel, 269 \ 
35 Semmens -150,000 cuft..... 55 4” 65 f.b.m. creosoted oak timber decking and 2,215 lin. ft. of 
oe nee Nn 0 “2,800 ala ee a wrought iron handrail. No bidder was consistently low on 
37. Weep holes—100 lin.ft.. .90 -50 1.00 all bridges, four proposals being numbered among the three 
" Dr eke & grouting bane— 1.00 50 1S low unit prices for the eleven different locations, but contract 
39 Construct Sin. dia. clay pipe drains ee a sas was awarded to the lowest bidder on the eleven structures 
40 Cuiean' 12-in. die. clay pipe drains : combined. The unit prices and totals of these four bidders 
ae a barge bt ta case -40 1.00 1.00 follow. (A) Mt. Vernon Bridge Co., Mt. Vernon, O. (con- 
« . . . 
-200 lin. ft.. i) 1.50 1.00 tract) $245,505; (B) Ft. Pitt Bridge Works $263,207; (C) 
: 2 “a dia. clay pipe drains 30 1.25 80 McClintic-Marshall Corp., Bethlehem, Pa. $268,555; (D) 


American Bridge Co., Pittsburgh, Pa. $272,188. 


STEEL BRIDGES, MUSKINGUM VALLEY RAILROAD RELOCATIONS 
CTURAL STEEL —~ ——CREOSOTED OAK TIMBER—- 
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Quan. ‘ : 
: Location Ib. A B c p MBM. A B c D 
|. Pennsylvania R.R.— Wills Creek—WilleCreek Reservoir............. 455,000 $.0442 $.05 $.047, $.0492 25 $89.00 $84.00 $193.00 $99.00 
2. Pennsylvania R.R.--Conotton Creek-—Dover Reservoir. 550,000 .046 -053 -0477 = .0478 30 «86.00 85.00 106.00 96.00 
3. Wheeling & Lake Erie R.R.—stream at New Cumberland—Dover 
Reservoir. . . 275,000 .045 .0519 .05 .0494 20 486.50 83.00 100.00 95.50 
4. Wheeling & Lake Erie R.R —Conotton Creek-—Dover Reservoir. . 411,000 .0465 .05 047 .0473 26 «6687.50 84.00 '00.00 96.00 
5. Wheeling & Lake Erie R.R.—Tuscarawas River—Dover Reservoir. . . 532,000 .0432 .0467 .0462 .0473 32 85.50 85.00 102.00 95.50 
6. Baltimore & Ohio R.R.—-Sandy Creek—-Bolivar Reservoir. ..... os 476,000 .0466 .0464 .0485 .0503 28 88.00 86.00 108.00 96.00 
7. Baltimore & Ohio R.R.—Sugar Creek— Beach City Reservoir. . .. 347,000 .044 .0494 05 -049 22 89.50 78.00 106.00 9% : 
& Wheeling & Lake Erie R.R.—Sugar C reek—Beach City Reservoir. . ; 316,000 .0456 .0496 .0505 .0535 22 «86.50 86.25 109.00 97.0 
9. Penney wenn BE ens ree Fuse Bova setae ‘Sates oe ‘ie te 3 a a os 2 2 
10. Erie R.R.—-Crawford Creek—Charles Mill Reservoir. . . reuas btw k i ‘ 4 ‘ ‘ < . ‘ 
1t. Erie R.R.—Black Fork—Charles Mill Reservoir... .... sf kar oais toca 735,000 .0499 .0542 .055 .056 22 «(92.00 «86.70 100.00 97.00 
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